SPECIAL 
nnouncements 


RELIABILITY ABSTRACTS SUBSCRIPTION 


Commencing January 1965 the Clearinghouse for Federal Scientific and Technical 
Information will sell subscription the National Aeronautics and Space Administration 
monthly publication, Reliability Abstracts and Technical Reviews. The purpose the 
publication rapidly abstract and rigorously analyze material the current litera- 
ture reliability. Begun NASA April 1961, alerts engineers and scientists 


the latest developments the theory and practice reliability, especially they apply 
space technology. 


The development the general field reliability began about years ago sort 
statistical quality-control technique for mass-produced commodities. What new 
reliability the intensive application its concepts and procedures, notably space 
equipment, which must not only built operate hostile and sometimes undefined 
environment, but also without the experience available from mass-production statistics. 
Most spacecraft and propulsion systems are few-of-a-kind. 


Under contract NASA, team scientists and statisticians the Research 
Triangle Institute, Durham, C., surveys current papers reliability and closely 
related subjects from all available sources. Each month they search five six dozen 
journals, reports, and proceedings conferences and transactions. 


The significant feature the abstracting subject the contents the original 


source document searching critical analysis, something rarely encountered 
abstracting services. 


Reliability Abstracts subscriptions are calendar year basis beginning January. 
Subscribers who order later the year will receive back-issues from January. 
annual index included the subscription price. 


The abstracts cost $15 per year starting with January 1965. The 1965 abstracts will 
identified Volume and will distributed monthly. 


Back volumes are also available $15 each. They are: 


Volume April 1961 May 1962 
Volume II, June 1962 May 1963 
Volume III, June 1963 May 1964 

Volume IV, June 1964 December 1964 


Orders are being accepted now. Order from The Clearinghouse for Federal Scientific 
and Technical Information, Department Commerce, Springfield, Va. 22151. 
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NOTICE SUBSCRIBERS 


Retroactive Pricing Rescinded 


The new Standard Pricing Schedule announced the August 20, 1964, issue this publication intended 
eliminate dual pricing, and provide uniform, stable basis for the purchase reports with overall price 
reduction about The retroactive feature the announcement, however, has resulted delays, 
excessive correspondence, and confusion filing orders for reports. Therefore, the interest improving 
service, retroactive pricing being cancelled. Accordingly, the earlier announcement revised follows: 


All reports available through the Clearinghouse will sold the individual prices announced 
Government Research Reports since July 1961. 

Reports announced issues prior July 1961, will continue available cost 
photo-reproduction from the Library Congress, Photoduplication Service Section. 


Standard Price Schedule for Original Reproduced Copies (HC) 


Pages 


$1. 
100 

101 150 
151 200 
201 300 
301 400 
401 plus 


plus 
per page excess 400 pages 


OTS has changed its system microphotography from microfilm microfiche unitized sheet form 
microphotography). All documents announced OTS subsequent July 15, 1964, are available either origi- 
nal, reproduced, microfiche copy only. 


OTS will use the International Standard size microfiche sheet 105 mm. 148 mm.(approximately 
6"). Image size will generally 18:1 reduction. document contains pages less, normally only 
one sheet microfiche will necessary. "Trailer cards addition the first will used for the 
additional pages. 


Standard Price Schedule for Microfiche (MF) 


Method Purchase Microfiche Price 
Individual Document Orders .50 for sheet 
plus for each trailer sheet 
Automatic Distribution* .40 for sheet 
(by Issuing Agency), e.g., for each trailer sheet 
all NASA, all AEC, all DDC, etc.) 
Automatic Distribution all reports for sheet 
all translations available from for each trailer sheet 
Clearinghouse microfiche 
Additional copies the same document for sheet 
requested with the original order for each trailer sheet 


*Automatic distribution subject category, through advance subscription, will announced the near 
future. 

Pricing schedules for sale magnetic (computer) tapes, new journals, catalog cards, fee literature 
searches, and other bibliographic materials will announced later. 
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Subject Divisions 


Detection 


Fuels and Combustion 


Guided Missiles 
Installations and Construction 
Materials (Non-Metallic) 
Medical Sciences. ...... 
Military Sciences and Operations 
Navigation 


Nuclear Propulsion 


Propulsion Systems 


Ships and Marine 
Miscellaneous Arts and Sciences 
Transportation 
Number Index. 


Section TECHNICAL ABSTRACT BULLETIN 


Electrical Equipment. ....... 
Electronics and Electronic Equipment 


Ground Transportation Equipment 


Psychology and Human Engineering 
Quartermaster Equipment and Supplies 
Research and Research Equipment 


Nuclear Physics and Nuclear Chemistry 
Photography and Other Reproduction Proc 


Aircraft and Flight Equipment. ..... 
Astronomy, Geophysics, and Geography. 
Chemical Warfare Equipment and Materials 
Communications 


CONTENTS 
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TECHNICAL 
BULLETIN 


system, which requires advance the state the 
Aircraft and Flight Equipment art communication techniques, for the prevention 
aircraft mid-air collisions presented. This cooperative 
system utilizes radio transmitters and receivers the 


AD-606 887 Div. aircraft and presents the following information each 
OTS Prices: $0.75 aircraft: presence another aircraft; relative position, 

bearing, and elevation the aircraft; closing and opening 
Aviation Safety Engineering and Research, Phoenix, Ariz. rate; and, course the other aircraft. 


PERSONNEL RESTRAINT SYSTEM STUDY CV-2 

DeHAVILLAND CARIBOU, 

Crash injury evaluation, 

Apr 64, 74p AvCIR-62-16 Suppl. AD-607 036 Div. 


Contract DA44 1A024701A12101 OTS Prices: $4.00/MF $1.00 
TRECOM 


Unclassified report Cook Electric Morton Grove, 
STUDY PARACHUTE PERFORMANCE AND DESIGN 
PARAMETERS FOR HIGH DYNAMIC PRESSURE 


See also AD-606 


OPERATION, 
Descriptors: (*Safety harness, Design), (*Aircraft seats, Rept. for Jul 62-31 Dec 63, 
Design), Aviation safety, Short take-off planes, Aviation Pedersen. May 64, 
injuries, Aviation personnel, Aircraft equipment. Contract AF33 657 9182, Proj. 6065, Task 606505 


FDL TDR64 
Unclassified report 


AD-606 893 Div. 
OTS Prices: $0.75 


Legibility this document part unsatisfactory. 
Reproduction has been made from best available copy. 


Aviation Safety Engineering and Research, Phoenix, Ariz. Descriptors: (*Parachutes, Performance (Engineering), 
PERSONNEL RESTRAINT SYSTEM STUDY, Design, Aerodynamic loading, Aerodynamic characteristics, 
DeHAVILLAND CARIBOU. Rocket propelled sleds, Tests, Shock (Mechanics), Drag, 
Crash injury evaluation, Stability, Temperature, Deceleration. 

Joseph Haley, and James Avery. Apr 64, 

76p AvCIR-62-16 

Contract DA44 177AMC888T Proj. 1A024701A12101 
TRECOM TR64 


Parachute design and performance data were obtained 
series rocket-powered sled tests. Parachute de- 
ployment velocities, ranging between Mach 1.0 and 1.5, were 

obtained with the Tomahawk parachute test sled operating 
either single stage double stage, pusher configuration. 
Parachute types that were investigated included Hyperflo, 
Hemisflo, Reefed Conical Ribbon and Supersonic Guide Sur- 
face designs, The data obtained included inflation character- 
istics, opening shock factors, drag coefficients, inflated areas, 
stability, canopy temperatures and general structural and 
aerodynamic design considerations. From this parachute 
decelerator test program, may concluded that the Hyper- 
flo type parachute, both mesh and ribbon roof designs, and 
the Hemisflo type parachute can fabricated withstand 
and operate successfully the high dynamic pressure region 
3000 Supersonic reefed operation and disreef full 
open was also demonstrated practical with Conical 
Ribbon type parachute design. The test vehicle system in- 
cluding associated deployment and release techniques and 
the data acquisition system are also discussed, (Author) 


Unclassified report 


Descriptors: (*Safety harness, Design), (*Aircraft seats, 
Aviation safety), Short take-off planes, Aviation injuries, 
Aviation personnel, Aircraft 


The report presents detailed suggestions for the improve- 
ment the personnel restraint system the Army 
CV-2 aircraft. The suggestions pertain primarily 
strengthening existing restraint system components rather 
than basic change the system, The modifications 
presented indicate increased strength the crew seats 
from 20-25G 35-40G, and the lap-belt anchorages for 
the troop seats from 12-15G 22-28G, (Author) 


AD-606 908 Div. 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif, 
GENERAL DESCRIPTION COOPERATIVE 
ANTI-COLLISION SYSTEM FOR AIRCRAFT, 


AD-607 112 Div. 
OTS Prices: $5.00/MF $1.00 


Air Force Inst. Tech., Wright-Patterson AFB, Ohio. 


Unclassified report ROOT LOCUS ANALYSIS HIGH-GAIN-LINEAR 
SYSTEM WITH VARIABLE COEFFICIENTS, 
Legibility this document part unsatisfactory. Master's thesis, 


Reproduction has been made from best available copy. Robert LaBounty. Aug 64, 164p 


AFIT GSF/EE/64 
Descriptors: (*Aviation accidents, Reduction), (*Aircraft, Unclassified report 
Aviation safety), Radio receivers, Radio transmitters, 
Antennas, Direction finding, Ranges (Distance), Legibility this document part 
Antenna radiation patterns, Doppler Reproduction has been made from best available copy. 
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original test conditions were run the article until 


catastrophic failure occurred, Based the fatigue spec- 
trum utilized, the F104G/MAP aircraft has satisfactory 
fatigue life. (Author) 


221 Div. 
OTS Prices: $1.00/MF $0.50 


Institute for the Study Fatigue and Reliability, 
Columbia Univ., N.Y. 
DEVELOPMENT RANDOMIZED LOAD SEQUENCES 


WITH TRANSITION PROBABILITIES BASED MARKOV 
PROCESS, 


Technical rept. no. 
Heller and Shinozuka. Jun 64, 24p 
Contract Nonr266 91, Proj. 470 


Unclassified report 


Descriptors: (*Fatigue (Mechanics), Aircraft equip- 
ment), (*Loading (Mechanics), Stochastic processes), 
(*Mathematical models, Probability), Series, Sequences, 
Statistical processes, Operations research, Control se- 
quences, Test methods. 


Because the controversial nature the reliability 
cumulative damage rules, fatigue life estimates air- 
craft structures and components, subjected variable 
amplitude service loads, are presently based program- 
med fatigue tests. The most frequently utilized load 
down, up-and-down, and randomized steps-- 
are either unrealistic difficult apply testing 
machines. time series combining the advantages 
both randomized and programmed sequences while avoid- 
ing the disadvantages both was presented based the 
mathematical model Markov chain. (Author) 


AD-607 246 Div. 19, 
OTS Prices: $0.50 


Federal Aviation Agency, Washington, 
PRESSURE MEASUREMENT FOR PRESSURE 
ALTIMETRY, 

Technical rept., 

William Russell. Aug 64, 42p 

Proj. 320 205 02N 

FAA RD64 119 


Unclassified report 


Descriptors: (*Altimeters, Calibration), Test 
methods, Barometers, Barometric pressure, 
Standards, Navigation, Airport control towers, 
Airtraffic control systems, Automatic, Weather 


stations, Construction, Installation, Maintenance, 
Operation, 


The report recommends equipment and maintenance 
standards for use pressure altimetry. covers both 
measuring pressure for calibrating altimeters and measur- 
ing pressure determine altimeter setting. Specifications 
for advanced automatic equipment are included, 
Implementation the recommended standards should 
reduce calibration errors acceptable (Author) 


AD-607 249 Div. 
OTS Prices: $6.00/MF $1.25 


Aviation Safety Engineering and Research, Phoenix, 
Ariz. 

SYNTHESIS AIRCRAFT (CRASH) FIRE, RESCUE, 
AND EVACUATION TECHNOLOGY, 

Technical rept., 

Jul 64, 258p 


AIRCRAFT AND FLIGHT EQUIPMENT Division 


Contract WA4458 
FAA ADS16 


Unclassified report 
Proj, SAFRET, 


Descriptors: (*Aircraft fires, Bibliography), (*Aviation 
safety, Bibliography), Rescues, Hazards, Fire safety, 
Aviation fuels, Fire-resistant textiles, Aviation ac- 
cidents, Fire extinguishers, Human engineering, 
Reports, Documentation; Abstracting, Subject indexing, 
Classification, Information retrieval. 


Contained the report are all the basic elements 
the user needs rapidly identify documents containing 
specific information the subject postcrash aircraft 
fire, rescue and evacuation. After pertinent documents 
have been identified the user able read abstract 
each, The information retrieval system simply 
described from the user's point (Author) 


AD-607 250 Div. 
OTS Prices: $1.00 


National Aviation Facilities Experimental Center, 
Atlantic City, 

EVALUATION THE CLOSED-CIRCUIT- 
TELEVISION PILOT WEATHER-BRIEFING FACILITY 
LAMBERT FIELD, ST, LOUIS, MISSOURI, 

Final rept., 

Edward Mar 64, 148p 

Proj. 205 002 01V 

FAA RD64 


Unclassified report 


Legibility this document part unsatisfactory. 
Reproduction has been made from best available copy. 


Descriptors: (*Television display systems, All-weather 
aviation), (*All-weather aviation, Television display 
systems), (*Weather forecasting, Terminal flight 
facilities), (*Terminal flight facilities, Weather fore- 
casting), Airports, Missouri, Television equipment, 
Feasibility studies, Aeronautics, 


Two closed-circuit-television systems were evaluated 
for legibility display, freedom from interference, 
accuracy the displayed information, reliability, and 
compatibility. The ability the briefer 
convey clear and complete weather information when using 
the television method compared using the telephone 
briefing method was investigated, was concluded that 
the conveyance complex weather situations verbally, 
using the telephone method without the ability display 
weather-charts the pilot, hampers the briefer the 
portrayal weather situations, and limits the pilot's 
ability assimilate the weather conditions 
was further concluded that the method utilizing 
closed-circuit-television system for pilot weather- 
briefing provides the pilot with essentially the same 
weather-chart data and weather information, remote 
location, that would receive had appeared person 
the Flight Service Station and that the method 
considerable advance over the standard telephone weather- 
briefing method. Pilots readily accepted the new concept 
and considered the closed-circuit-television type 
weather briefing excellent, and preferred this service 


over the standard telephone briefing previously available. 
(Author) 


AD-607 283 Div. 15, 
OTS Prices: $1.50 


Planning Research Corp., Los Angeles, Calif. 
TECHNIQUES FOR PREDICTING AND COSTS 
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ASTRONOMY, GEOPHYSICS AND GEOGRAPHY Division 


Astronomy, Geophysics and 
Geography 


AD-606 874 Div. 
OTS Prices: $3.00/MF $0.75 


Research and Advanced Development Div., AVCO Corp., 
Wilmington, 
STUDY ATMOSPHERIC ELECTRIC TRACING 
HIGH-ALTITUDE IRREGULARITIES, 
Final rept., 
Oct 64, 84p RAD-TR-64-30 
Contract AF19 628 3289, Proj. 8653, Task 86535 
AFCRL 678 
Unclassified report 


Legibility this document part unsatisfactory. 
Reproduction has been made from best available copy. 


Descriptors: (*Atmospheric electricity, Measurement), 
(*Aurorae, Atmospheric electricity), 
disturbances, Atmospheric electricity), Airborne, 
Meteorological instruments, Electric fields, Atmosphere, 
Correlation techniques. 


Atmospheric electric parameters measured the 

ground the troposphere are frequently observed 
correlated with aurorae other cosmic ionospheric 
events. Such correlations cannot explained the basis 
our present knowledge atmospheric electricity and 
auroral physics. Several qualitative hypotheses are pre- 
sented this document, new experimental approach 
proposed which utilizes high-flying aircraft suitably 
equipped with ionospheric instrumentation, The aircraft 
would tow float containing atmospheric electric equipment. 
general survey measuring methods for small electric 
fields the stratosphere included the (Author) 


AD-606 899 Div. 
OTS Prices: $1.00/MF $0.50 


Travelers Research Center, Inc., Hartford, Conn. 
WEATHER DATA PROCESSING RESEARCH AND 
DEVELOPMENT PROGRAM, 
Monthly progress rept., 
Glyndon Lynde. Sep 64, 18p 
Contract Cwb10704, Proj. 7411, 7414 

Unclassified report 


Legibility this document part unsatisfactory. 
Reproduction has been made from best available copy. 
See also AD-601 771. 


Descriptors: (*Weather forecasting, Data processing 
systems), processing systems, Weather fore- 
casting), (*Programming (Computers), Weather fore- 
casting), Meteorological parameters, Mathematical 
prediction. 


Contents: 

Medium-period terminal forecasting project; Enroute 
weather-analysis and prediction project; Implementation 
testing meteorological processing techniques; Digifax 
programming project; Subsynoptic scale processes project; 
Approach zone weather studies project. 


AD-607 004 Div. 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif. 
ISOBARS AND ANTIPODES, 


Unclassified report 


Descriptors: (*Meteorological charts, Topology), 
(*Topology, Meteorological charts), Climatology, 
Barometric pressure, Theorems, Algebraic 
topology. 


any typical weather map the world some isobars 
are small size while others appear quite extensive. 
Around low high pressure area the isobars usually 
appear small closed curves, while between low and 
high pressure areas some isobars appear very long.. 
This paper shows that some isobars must long enough 
contain antipodal pair points. The proof 
deceptively short and simple, condition brought about 
the use some the most powerful tools topology. 
(Author) 


AD-607 056 Div. 
OTS Prices: $1.00/MF $0.50 


Astrophysical Observatory, Smithsonian Institution, 
Cambridge, Mass. 
STUDIES METASTABLE ATOMS AND MOLECULES 
USING BEAM TECHNIQUES, 
Final 
Nathaniel Carleton, Aug 64, 20p 
Contract AF19 628 2949, Proj. 7661, Task 766104 
AFCRL 698 

Unclassified report 


Descriptors: (*Upper atmosphere, Atomic properties), 
(*Aurorae, Atomic properties), (*Sky brightness, Atomic 
properties), Atoms, Molecules, Atomic energy levels, 
Excitation, Molecular beams, Ion sources, Chlorine, 
Hydrochloric acid, Oxygen, Hafnium, Electron capture, 


The report describes work (1) laboratory study 
certain atomic collision processes interest upper 
atmosphere physics, and (2) analysis certain phenomena 
the aurora and airglow terms the collision pro- 
cess involved. The major part the laboratory work was 
the study excitation metastable atoms and molecules 
electron impact upon thermal molecular beam, coupled 
with study radiation from the molecules thus excited and 
from other molecules which they may transfer energy 

collision, separate experiment investigating the 
production negative ions heated metal surfaces (as 
possible ion source for collision studies) study was made 
reactions C12 and HC1 hafnium surface the 
temperature range 1300K 2200K, similar study was 
made with the atmospheric side the work, the 
main inquiry was the excitation low-lying states of. 
atmospheric molecules the high energy tail the energy 
distribution ambient ionospheric electrons. (Author) 


AD-607 059 Div. 
OTS Prices: $3.00/MF $0.75 


Georgia Inst. Atlanta. Engineering Experiment 

STUDY PHOTOCHEMISTRY, PHYSICAL STATE AND 
MOTION THE UPPER ATMOSPHERE, 

Final rept. for Aug 63-31 Jul 64, 

Howard Jul 64, 72p 

Contract AF19 628 3305; Grant NsG304 63, Proj. 4984, 
ARPA Order 42, Task 498401 

AFCRL 700 


Unclassified report 
Descriptors: (*Atmospheric motion, Upper atmosphere), 


(*Upper atmosphere, Turbulence), (*Guided missiles, Con- 
densation trails), Wind, Atmospheric tides, Physical prop- 
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137 Div. 12, 24, 25, 
OTS Prices: $2.00/MF $0.50 


Aerospace Corp., Los Angeles, Calif, 

STAR-FIELD PHOTOGRAPHY AND LASER RANGING 
TECHNIQUES FOR SATELLITE-BASED GEODETIC 
MEASUREMENTS, 

38p TDR-269(4710-63)1 

Contract AF04 695 269 

SSD TDR64 145 


Unclassified report 


Descriptors: (*Astronomical geodesics, 
Instrumentation), (*Satellites (Artificial), Geodesics), 
(*Geodesics, Satellites (Artificial)), Airborne, 
Lasers, Astronomical cameras, Stars, Photographic 
techniques, Mapping, Surveying, Position finding. 


method described for obtaining cartographic and 
geodetic data from manned orbital satellite. The tech- 
niques utilized are boresight camera, which simultane- 
ously photographs particular point the ground and the 
coaxial star field, and laser for obtaining slant range. 
These, together with accurate spacecraft ephemeris, 
will obtain data angle coordinates and elevation 
particular points along the orbital trace the spacecraft 
with respect primary control station. Particular 
instrumental requirements are given for the star-field 
camera and the laser ranging device. (Author) 


OTS Prices: $0.50 


Foreign Tech, Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 
EXPLOSIONS THE SUN, 
FTD TT64 408; 71538 
Unclassified report 


Unedited rough draft trans. from Izvestiya (USSR) 
1962, no. 10, 


Descriptors: (*Solar flares, Astronomy), Solar 
radiation, Magnetic storms, Solar spectrum, 
Plasma physics, Magnetic fields, Analysis, USSR, 


The solar flare phenomina investigated examining 
its source, characteristics, and its effects. theoretical 
postulation considering the flares electrical plasmas 
considered, 


AD-607 159 
OTS Prices: $2.00/MF $0.50 


Div. 2,4 


Florida State Univ., Tallahassee. 
PRELIMINARY EXPERIMENTS CUMULUS 
MODELING WITH ANALOG THE RELEASE 
LATENT HEAT CONDENSATION, 
Technical rept. no. 17, 
Seymour Hess. Sep 64, 36p 
Contract 00, Proj. 071 
Unclassified report 


Descriptors: (*Cumulus clouds, Models (Similation)), 
(*Convection, Models (Simulations)), Vapors, Buoyancy, 
Chemical reactions, Hydrochloric acid, Sodium 
compounds, Hydroxides, Fluorescence, Reynolds 
number, Condensation, Thermodynamics. 


Experiments were performed modeling cumuli 
which the upward buoyancy produced chemical 
reaction between acid and base solutions. The method 


ASTRONOMY, GEOPHYSICS AND GEOGRAPHY Division 


production buoyancy analogous the release 
latent heat condensation real The experi- 
mental convection was found have Reynolds number 
about the same small cumuli but Froude number 


about one order magnitude larger than real 
(Author) 


AD-607 171 Div. 
OTS Prices: $0.50 


RAND Corp., Santa Monica, Calif. 
LATITUDINAL VARIATION MESOPAUSE HEIGHT 
INFERRED FROM ECLIPSE OBSERVATIONS, 
Oct 64, 23p RM-4321-PR 
Contract AF49 638 700 
Unclassified report 


Descriptors: (*Upper atmosphere, Atmospheric 
temperature), (*Lunar eclipses, Astronomical data), 
High altitude, Reflection, Geophysics, Atmosphere, 
Density. 


Observations the flattening the earth's shadow 
during lunar eclipses were used compute the magnitude 
latitudinal height variation the shadow-producing 
level, means postulate that this level associated 
with temperature minimum the earth's upper atmos- 
phere, latitudinal variation inferred for the meso- 
pause, with the equatorial height being about 
greater than the height over the poles, Further 
inferences led the conclusion that double mesopause 
may consistent feature, and that the separation 
distance between the two mesopause altitudes could 

vary from maximum about over the equator 
zero over the poles, was finally shown that these 
conclusions were not necessarily inconsistent with the 
sparse experimental data presently available. (Author) 


OTS Prices: $4.00/MF $0.75 


Inosphere Research Pennsylvania State Univ., 
University 

TECHNIQUES FOR TREATING FULLY IONIZED TWO- 
PARTICLE PLASMA EQUATIONS, 

Scientific rept., 

Contract AF19 628 4014; Grant NSF G18983, 

Proj. 8605, Task 860502 

AFCRL 548 


Unclassified report 


Descriptors: (*Plasma physics, Continuum 
mechanics), (*Partial differential equations, Numerical 
methods and procedures), Dynamics, Plasma oscilla- 
tions, Electromagnetic waves, Propagation, Time, 
Series, Power series, Gas ionization, Magnetic fields, 
Charged particles, Dipole moments, Magnetic storms, 
Scientific research, Kinetic 


The purpose this work was develop analytical 
methods for treating the Boltzmann-Maxwell associated 
continuum equations for fully ionized two-particle plasma 
equations and demonstrate their uses through specific 
examples, The descriptive equations were treated 
exactly; that is, the usual linearization approximation was 
not made, time series expansion method along with the 
method partial summation was applied the cold 
plasma equations. More specifically, the dependent vari- 
ables were expanded time power series and the 
coefficients were determined functionals the initial 
functions, Partial summation was applied groups 
terms each expansion, The result was written 
convenient form comparable that obtained others 


Witz 
: 
| 
> 
Ke 
=, 


918 


680 


080 


7 
at 
: 


309 Div. 
OTS Prices: $0.50 


Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 

WHY THE CLIMATE CHANGING, 

FTD TT64 691; 71559 


Unclassified report 


Unedited rough draft trans. from Pravda, Leningrad 
(USSR) 1963, 28, Feb, 


Descriptors: (*Atmospheric temperature, Earth), 
(*Climatology, Polar regions), Ice, Meteorology, 
USSR, 


The reason for the variations the terrestrial climate 
zones lies the fact that the ices the polar caps, 
sliding down their previous address distrub the 
equilibrium the conjunction with this, our 
planet changes its position relative its axis rotation. 
Thus, the geographic poles are moved, and change 
occurs the climatic zones the planet. 


330 Div. 
OTS Prices: $1.00/MF $0.50 


Thompson Ramo Wooldridge, Inc., Los Angeles, Calif. 
GRAVITY ANOMALIES ALTITUDE, 

Unclassified report 


Descriptors: (*Gravity, Potential theory), 
(*Potential theory, Gravity), Special functions 
(Mathematical), Geophysics. 


extrapolate complete set ground measure- 
ments specified altitude, predict the local 
force gravity discussed. 


AD-607 347 Div. 


Aerospace Technology Div., Library Congress, 
Washington, 
GEOMAGNETIC RESEARCH THE SOVIET SHIP 
MIKHAIL LOMONOSAV: REVIEW ARTICLE, 
Preliminary rept. 
Oct 64, 18p 
ATD P64 56; 71574 
Unclassified report 


Rept. Surveys Soviet-Bloc Scientific and Techni- 
cal Literature, includes appendix 'Pilot Survey the 
Earths Magnetic Field with Magnetometers Towed behind 
Geomagnetizm Aeronomiya (USSR) 1961, no, 

421-425. 

Legibility this document part unsatisfactory. 
Reproduction has been made from best available copy. 


Descriptors: (*Terrestrial magnetism, Oceanology), 
(*Magnetometers, Oceanographic equipment), 
graphic vessels, USSR), Towed bodies, Ship hulls, Iron, 
Atlantic Ocean, Ocean currents, Heat transfer, Oceano- 
graphic data, Depth finding, Solar radiation, Plankton, 
Meteorological phenomena, 


preliminary report geomagnetic research the 

Soviet ship Mikhail Lomonosov, based Soviet open 
literature presented, The report includes all presently 
available pertinent information. The appendix contains the 
translation article towed magnetometers considered 
significant enough rendered its entirety. 


ASTRONOMY, GEOPHYSICS AND GEOGRAPHY Division 


AD-607 352 Div. 


Boeing Scientific Research Labs., Seattle, Wash. 
THE VIRIAL THEOREM FOR AND 
RADIATING GASEOUS SYSTEMS AND ITS APPLICATIONS, 
Anand, Aug 64, 43p D1-82-0366; 
Boeing-Math-360 

Unclassified report 


Prepared cooperation with Yale Univ. Observatory, 
New Haven, Conn, 
Also available from the 


Descriptors: (*Stars, Magnetohydrodynamics), 
(*Magnetohydrodynamics, Stars), Interstellar 
matter, Gases, Kinetic theory, Tensor analysis, 
Astrophysics. 


The virial tensor equation for self-gravitating gaseous 
systems which radiation interacts with matter the 
relative motion obtained, The modified version this 
equation the presence magnetic field and rotation 
also given under the usual assumptions hydromagnetics. 


354 Div. 
OTS Prices: $0.50/MF $0.50 


Naval Research Lab., Washington, 

THE MEAN DISTANCE THE MOON DETER- 
MINED RADAR, 

Interim rept., 

Craig, and Brouwer. Sep 64, 22p 

NRL 6134 


Unclassified report 


Prepared cooperation with Yale Univ. Observatory, 
New Haven, Conn.; presented the IAU Symposium 

(no. 21) 'The System Astronomical Constants' Paris, 
France, 27-31 May 63. 

Legibility this document part unsatisfactory. 


Descriptors: (*Moon, Radio astronomy), 


(*Radio astronomy, Moon), Maps, Range finding, 
Errors, 


The distance the moon was measured radar from 
October 1959 July 1960 with basic resolution 
The measured distance from the observing station the 
nearest point the moon was corrected for the earth's 
rotation and the motion the addition, the libra- 
tion the moon changes the nearest point reflection 
with time. observations were made over many months, 
several returns from the same lunar area were 
The monthly variations distance due lunar topography 
were used derive equivalent radar topographical map 
around the central region the moon. This map provided 
the necessary corrections account for lunar topographical 
variations. All the measured distance after applying the 
above corrections were used least square solution with 
the best known constants. The solution yielded value 
384,400 +1.2 for the mean distance the moon. 

The uncertainty 1.2 mainly due the uncertainty 
the lunar radius. Using this mean distance, value 
6,378,167 for the earth's equatorial radius was 
determined. (Author) 
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great efficiency this method investigating the optical FOR FIELD EVALUATION CHEMICAL AGENTS, 
features the outer cover the lunar surface. compari- Bi-monthly progress rept., 


son the determinations the color great Alvin Bird, Jr. Oct 64, 
quantity sections the lunar surface prove that the Contract DA18 108AMC32A 
color the lunar surface very specific. Together with Unclassified report 
data concerning brightness, this has led the conclusion 
that with respect the characteristics its reflecting See also AD-604 093, 
capabilities, the matter the cover the lunar surface 
has analogs either among terrestrial rocks among Descriptors: (*Chemical warfare agents, Instrumen- 
meteorites. this article new data the visual colori- tation), (*Gas detectors, Design), Television cameras, 
metry the moon, based observations and measure- Electrolytic cells, Particles, Aerosols, Counting 
ments performed primarily 1954, are given. Certain methods, Oximes, agents, agents, Samplers, 
explanations are also made relative the application 
the colorimetric method the matter investigating the The report describes the work the laboratory model 
reflecting capability flash-television particle counter and the electrochemical 
agent meter, The most important work the particle 
counter was checking and refining the electronic counting 
circuits, The segmented wheel cell was equipped with 
mechanism coat the cell with oxime, and cell was 
checked with HCN and GB, These tests indicated that the 
principle the wheel cell should useful for measuring 
Chemical Warfare Equipment and cell not suitable for measuring the concentration 
Materi als function time because the long time delay the 
Gconversion agent-time meter that 
utilizes different sampling technique was tried, This 
device will take one liter sample about one 
second and read the concentration over longer time, 
AD-607 280 Div. about one minute, spontaneous electrolysis cell was 
OTS Prices: used read the agent concentration, The work the 
particle counter, wheel cell, and the sampler are 
Southern Research Inst., Birmingham, Ala. described, The assembly the electronic counting 
DESIGN STUDY DEVELOP INSTRUMENTATION circuits was completed, (Author) 
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TOXIC VAPOR INDICATORS, 
Final rept. for Jul 62-2 Apr 63. 
May 63, 
Contract AF04-611 8501, Proj. 3850, Task 385004 
RTD TDR63 1136 
Unclassified report 
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(*Metal films, Monitors), Hazards, Personnel, Launch 


sites, Nitrogen compounds, Tetroxides, Fluorine, Hydrazine, 


Plastics, Silver, Vapor plating, Potassium compounds, 
Chlorides, Temperature, Humidity. 


Results are presented work performed the develop- 
ment thin film sensors for the detection low concen- 
trations nitrogen tetroxide and fluorine. The effect 
temperature and humidity the response rates the films 
presented, Responses, terms increase sensor 
resistance, several percent per minute have been obtained 
for concentrations below ppm. Based upon the results 
laboratory model personnel dosimeter for nitrogen 
tetroxide and fluorine was built and submitted for field 
(Author) 
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Quarterly progress rept. no. 10, Jul-30 Sep 64, 

Breed and Elliott. Oct 64, 22p 
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new polymer from bisphenol and the cyclic 
(Me2SiOSiMe2NMe)2 gave tough, elastic polymer with 
intrinsic viscosity 2.22. The polymerization 
aminosilanes with piperazines gave only low molecular 
weight polymers. The preparations other silazane 
monomers and intermediates are described. (Author) 
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Aerospace Research Center, General Precision, Inc., 
Little Falls, 

HIGH-TEMPERATURE RESISTANT POLYMERS, 
Quarterly progress rept. Jul-30 Sep 64, 

Luloff and Vogel. Oct 64, 41p 

Contract NObs90194 
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Condensation polymer synthesis studies were initiated 

with investigation the dihydroxysilicon phthalocyanine- 
resorcinol crystalline polymer intermediate 
was isolated and being characterized, The synthesis 
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difunctional carborane and neocarborane comonomers for 
use similar condensation polymerization reactions was 
actively pursued. was 
prepared and converted sequentially 2-bis(acetoxy- 
methyl)carborane and 
Carborane was also synthesized the basic permanganate 
oxidation the carborane diol, investigation the 
titanium phthalocyanine system resulted the isolation and 
characterization the novel valence compound, PcTi. 
This compound soluble and stable sulfuric acid, form- 
ing brown solution, but can oxidized that medium 
phthalimide persulfate. Continued attempts 
accelerate the formation dichlorosilicon phthalocyanine 
were unsuccessful, but high-pressure facility for the 
improved preparation this material has been installed, 
The product from the reaction Dabco with chloraluminum 
phthalocyanine dimethylformamide underwent hydrolysis 
form hydroxyaluminum phthalocyanine hydrate. (Author) 
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Polymer Research Inst., Univ. Massachusetts, 
Amherst. 

THE POLARIZABILITY MOLECULES CONSID- 
ERING INTERNAL FIELD EFFECTS USING POINT 
DIPOLE APPROXIMATION, 

Technical rept. no. (NSF progress rept. no. 4), 
Earl Mortensen. Sep 64, 19p 

Contract Nonr3357 01, Grant NSF GP1693, 

Proj. 378 
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Descriptors: (*Chemical bonds, Polarization), 
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Dipole moments, Vector analysis, Matrix algebra, 
Transformations (Mathematics). 
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Semiannual technical rept. for Jul-31 Dec 61, 
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Contract AF04 647 930 
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Polarization, Heat activation Conductivity, Silver 
compounds, Nitrates, Potassium compounds, Sodium 
compounds, Calcium compounds, Chlorides, Hydrates, 
Eutectics, Copper compounds, Platinum, Silver, Copper. 


study was made the electrochemistry metal 
electrode-solid electrolyte systems, the difficulties en- 
countered, and the results these exploratory studies 
are 


AD-607 157 Div. 
OTS Prices: $0.50 


Foreign Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 


NUCLEAR RESONANCE SPECTRA ISOPROPYL 


+4, 
4 
} 
13 


99S 


662 


OTA 


: 7 
| 
| | 4 
‘ 
i 


Furthermore, the chemiluminescent decomposition 
alkaline peroxide the pressence THF extraordi- 
narily bright, being readily visible the eye, the ab- 
sence sensitizers, feature many the solvent 
system oxidations investigated post-peak emission 
recovery phase that, some cases, results two-fold 
rise the post-peak This result suggests 
that the search for and isolation reaction intermediates 
these systems would fruitful, (Author) 
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Monsanto Research Corp., Dayton, Ohio. 
INFRARED SPECTRA SELECTED ALIPHATIC 
AMIDES BETWEEN 
Rept. for Mar-Apr and Jun 63-Mar 64, 
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Spectral data for seventy-eight amides were recorded 
from 700 250/cm, and analyzed for spectra-structure 
correlations. The information obtained can used 
identification these compounds. The spectra were found 
very rich absorption bands and thus they would 
useful characterization when used 
conjunction with the 4000 700/cm region. Some new 
group frequencies were observed and their assignments 
are discussed and compared with assignments previously 
comparison the C-C=O deformation 
frequencies amides with that acids, aldehydes and 
ketones made. shown that this vibration gives rise 
good group frequency all these classes. (Author) 
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Malaker Labs., Inc., High Bridge, 
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Progress rept. no. 10. 
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Measurements both temperature and total radiant 
energy were made for two propellants designated 
Picatinny Arsenal. Data were obtained for chamber 
pressures ranging from 400 1200 Flame 
tures for the two propellants were not significantly 
different probably due the selection downstream 
points measurements. measuring radiant energy 
photographic photometry method was employed. Since 
photographic materials have limited exposure latitude 
dual image device was constructed permit simultaneous 
recording both bright and dim versions the same 
image. beam splitter and mirrors produced two 
essentially identical images and neutral filters introduced 
into one optical path reduced the intensity one image. 
(Author) 
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METAL, 
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Contract AF33 657 11209, Proj. 7360, Task 736005 
TDR64 199 
Unclassified report 


Legibility this document part unsatisfactory. 
Reproduction has been made from best available copy. 


Descriptors; (*Cesium, Impurities), (*Chemical 
analysis, Cesium), Quantitative analysis, Neutron 
activation, Radioactivation analysis, Oxygen, 
Nitrogen, Carbon, Bromides, 


Methods were developed and tested for the determination 
oxygen, nitrogen, and carbon cesium metal, 
concentrations from less than more than 300 parts 
per million, general the methods appear free from 
interferences, Oxygen the only impurity likely 
found more than extremely small traces high quality 
cesium metal, The determination oxygen can carried 
out the nondestructive neutron activation method, newly 
developed give sufficient sensitivity, new 
modification the butyl bromide method designed 
improve the Previously the latter procedure 
gave low results, demonstrated the present work 

have been caused reaction between cesium oxide and 
butyl bromide, The methods developed for nitrogen and 
carbon permit identification the forms which these 
elements are most likely occur, even though their 
are the order only ppm, (Author) 
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Aerospace Corp., Los Angeles, 
SURVIVABILITY REDUNDANT COMMUNICATIONS 
SYSTEMS, 
Levine. Sep 64, 45p TDR-269(4922)-3 
Contract AF04 695 269 
BSD TDR64 

Unclassified report 


and control systems, Survival), 
(*Communication.systems, Models (Simulations)), (*Survi- 
val, Communication systems), Redundant components, 
Computers, Programming (Computers), Monte Carlo 
method, Probability, Pseudo-random systems, Combat 
information centers, Launching sites, Guided 


computer program developed which capable 
investigating the survivability class redundant com- 
munications systems, The systems simulated the com- 
puter program are characterized large numbers com- 
municating elements dispersed over operations 
Each element has potentially perfect switching capabilities 
for relaying messages neighboring elements. These sys- 
tems are modeled nodes, links, and zones. Nodes rep- 
resent the communicating elements the model; zones and 
links are used describe the command and control or- 
node element that can receive and/or 
transmit information. link represents communication 
tween two nodes, Zones are arbitrary operations 
providing the required input data the program user able 
prescribe the number each type node, command and 
control organization, communication capability, shape the 
operational area, and system degradation. The computer 
performs Monte Carlo analysis obtain estimate the 
expected number surviving missile launches controlled 
least one command post function the model 
parameters, 
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Wiring diagrams, Microwave equipment, Mobile. 


This report presents the results the second quarter 
engineering effort toward producing ground terminal for 
use with communication satellites. The objective the 
program design, fabricate, assemble, and test 
microwave air and ground transportable satellite 
communication link terminal and all auxiliary items 
necessary for operation with active 
satellite repeaters and subsequently for operation with 
24-hour synchronous satellites. Ther terminal will 
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provide four duplex voice and five duplex teletype. 
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systems, Feasibility studies. 


Terminal area graphic recorders were studied with 
view meeting future AWS needs transmitting graphic 
meteorological information, Utilizations digital 
encoding and modern graphic reproduction techniques may 
the requirements increased traffic load with 
increase the present nominal bandwidth. 
Graphics' defined any method for transmitting hard 
copy having less redundancy than conventional line-by- 
line scanning facsimile. Generally, only non-white point 
locations the copy are transmitted. Transmission 
invariant portions, such geographic background, may 
also avoided. The number non-white points 
message and the encoding method used will determine 

the length time required transmit the information. 
Coded graphics recorder techniques show superiority over 
presently used facsimile providing multiple copies, and 
copies with better legibility and esthetic quality. Cost 
projections over ten year period show that savings 
may possible using coded graphic techniques. Seven 
coded graphics recorder types were found applicable 
this study. Three the seven hold promise for future 
AWS network applications. study digital encoding 
techniques and establishment set performance 
requirements scheduled for follow-on contractual 
activity. (Author) 
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The survival digital communication networks using 
links less than perfect reliability event physical 
attack discussed. The use redundant links between 
distributed communication centers used achieve 
distributed networks, interconnecting more centers with 
one another. The plan analogus present telephone 
plant switching networks. 
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targets, Phase measurement, Digital computers, Target 
discrimination, Errors, Mathematical analysis, Equations, 
Statistical functions, Probability, Statistical data, Polari- 
zation, Tests, Stability, Theory. 


The results investigation analytical and analog 
techniques for reducing the influence target support sys- 
tems for radar scattering measurements are 
experimental system for analytically reducing the influence 
target supports implemented incorporating phase 
measurement system and digital computer into opera- 
tional radar cross section measurement Data are 
obtained using the system reduce the influence the 
return Styrofoam support columns during the measure- 
ment 1/2-, 5/8-, 7/8-, and 2-inch diameter spheres and 
30-degree, diameter sphere-cone targets 
cross section measurement error about db, 
resulting from the influence the target support system, 
reduced about using this discrimination system 
the vicinity nose-on the case the sphere-cone target. 
The discrimination system output compared low 
background measurement the sphere-cone, (Author) 
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The design and construction near-field hydrophone 
array for calibration underwater transducers initiated 
Trott was reviewed detail, Considering the recom- 
mended procedures the authors proposed build near- 
field array test transducer having the dimensions 
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this report, the propagation through the ionosphere 

low-frequency cps) hydromagnetic waves studied. 
The ionosphere assumed extend infinitely far the 
upward direction and terminate abruptly above 
perfectly conducting flat earth. The charged particle 
density assumed constant throughout the iono- 
sphere, and the neutral particle density vary 
exponentially with The coupled hydrodynamic 
and electromagnetic equations for the medium are linear- 
ized, and, with the approximations valid for low-frequency 
waves, the resulting system shown reduce 
second-order wave equation, solution this equation 
obtained for disturbance which initially localized 
high the ionosphere (i.e., altitude which 
collisions ions with neutrals can The 
effects the model ionosphere hydromagnetic 
disturbances are contained dispersion relation. 
particular, the ionosphere found possess certain 
characteristic frequencies, which appear the roots 
this dispersion relation, (Author) 
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During this reporting period the preliminary design the 
thermoelectric generator, electric control, fuel piping and 
air ducting has been finalized and the information 
drafting. The mechanical design the control unit was 
changed incorporate the recommendations the design 
review The bismuth-telluride module life test has 
accumulated over 2000 hours operation with only 3.8% 
deterioration power Test and feasibility couples 
the lead-telluride, germanium-bismuth-telluride type 
have been built. (Author) 
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Detailed information presented two aspects work 

Cerolyte Fuel Cells: (1) the measurement polarization 
voltage losses; and (2) the overall design 50-watt 
Cerolyte Fuel-cell Battery. The effects curent density 
and temperature polarization voltage losses for fused- 
platinum electrodes both absorbing and desorbing oxygen 
H2-H20 atmosphere were obtained. The measurement 
techniques developed will useful determining the fabri- 
cation conditions for producing optimum electrodes for 
cerolyte cells. preliminary design for 50-watt battery 
was completed; consists (1) metal base-plate in- 
cluding the battery manifolding and tubular battery support; 
(2) battery casing; and (3) insulation. The testing work 
5-cell batteries was continued. 
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Limiting synchro loads 400 cycle systems, load current 
for percent voltage regulation and optimum capacities 
have been determined for synchros fabricated under mili- 
tary specification MIL-S-20708A. Limiting loads have been 
determined from measured synchro parameters, applied 

formulae developed the Laboratory. Synchro loads 
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that may carried control, torque and mixed control- 
torque systems are tabulated the report. Load currents 
and optimum values for synchro capacitors, two the 
parameters used determine synchro loads, are also 
tabulated, (Author) 
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Limiting synchro loads cycle systems, load current 
for percent voltage regulation and optimum capacities 
have been determined for synchros fabricated under 
military specification MIL-S-20708A, Limiting loads have 
been determined from measured synchro parameters, 
applied formulae developed the Synchro 
loads that may carried control, torque and mixed 
control-torque systems are tabulated the report. 

Load currents and optimum values for synchro capacitors, 
two the parameters used determine synchro loads, are 
also tabulated. (Author) 
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experimental study was conducted show the 
feasibility generating electrical power with the plasma 
jet created 2500 Air Arc. The arc utilized 

maximum power 900 watts was generated with 0.4 ohm 
resistive load, magnetic field strength 8600 gauss 
was utilized, and the plasma was seeded with potassium 
carbonate increase its electrical conductivity. With 

the magnetic field, but without seeding, maximum 

power watts was (Author) 
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The contractual work specified under Phase has been 
continued. Production alumino-silicate stems for the 
three types, 6080WB, 6360, and 6205, has continued, 
utilizing the conveyor furnace and cracked city gas, with 
satisfactory yield. Equipment necessary for this phase 
has been completed and evaluated. Tubes all four types 
have been sealed-in and processed the dual vacuum 
exhaust system, being baked 800 Exhaust schedules 
are being Tubes thus exhausted have been based 
(as necessary), aged, and tested and aging schedules are 
being evaluated. High temperature life tests (500 bulb 
temperature) have been started 6080WB and 6205 and 
improvements applied the tube design and/ pro- 
cessing result Nuclear radiation testing 
facilities have been scheduled for both pulsed and steady- 
state operation the tubes specified the contract. 
(Author) 
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Part represents selection imperative terms (i.e., 
command verbs) found the beginning each practical 
factor the manual, omitting only those whose meanings 
are obvious require explanation, Part con- 
tains selection electronic and technical terms from 
various ratings the Only those technical terms 
which seemed least familiar were defined, but the growing 
demand for reference electronics compelled the 
inclusion nearly all terms this The reader 
should apprised that the results, insofar they re- 
present consensus variety sources, are tentative. 
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Descriptors: (*Radio waves, Polarization), (*Radar 
signals, Polarization), (*Polarization, Electro- 
magnetic waves), Communication systems, Microwave 
frequency, Propagation, Antennas, Transducers, 
Microwave equipment, Theory. 


The incorporation polarization diversity future 

radar and communication systems considered, The 
advantages using dual circularly polarized antennas for 
functional control polarization emphasized, Applica- 
tions polarization techniques are developed into 
powerful method evaluating axial ratio characteristics 
antennas, novel continuous phase shifter developed 
which illustrates the use circular polarization 
achieve efficient frequency translation. 
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Resistance (Electrical), Statistical data, 


Termination width experiments were completed and the 
units manufactured were classified into wide narrow 
termination These groups were compared against 
control life and stress testing. Glass sealing techniques 
thickness silicon monoxide protective coatings was 
evaluated and detrimental effects were found, 
automatic binner was designed bin 3,000 pieces per 

hour. Two new external coatings were established which 
contain pigment. 
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band, Performance (Engineering), Temperature, 
Life expectancy, Anodes (Electron tubes), Quality 
control, Design, Thermal properties. 


During this report period, eight model tubes were built 
and Extensive investigations were performed 
determine the cause poor high frequency operation 
current model tubes. The area difficulty seems 
anode mode competition but this has not yet been fully 
improved thermal design tube has been 
built which meets all the temperature requirements. 
(Author) 
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The conditions under which dominant mode propagation 

lossless tapered waveguide may serve analogue 
plane-wave propagation lossless inhomogeneous 
plasma are found. These conditions are relatively mild, 
thereby permitting suitably tapered waveguide used 
analogue computer for the determination both 
field distributions and the reflection and transmission 
coefficients for plasma distributions having fairly 
arbitrary density profiles. The analogy demonstrated 
experimental determination the reflection co- 
efficient for linear plasma profile. Analogies based 
the use inhomogeneous dielectric uniform wave- 
guide are discussed briefly. found that such analogies 
are suitable for measurements only single frequency 
and are therefore limited practical utility. (Author) 
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THEORY: INFINITE YAGI-UDA ARRAYS, 
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Partly sponsored the Army Research Office 
and the Air Force Office Scientific Research 
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Descriptors: (*Yagi antennas, Wave transmission), (*Wave 
transmission, Equations), (*Phased arrays, Yagi 
antennas), Integral equations, Electromagnetic waves, 
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fields, Functions, Geometry, Propagation, Antenna con- 
figurations, Theory. 


integral equation for the propagation constant along 
infinitely long Yagi structure derived expanding 
the vector potential function for such array terms 

the spatial harmonic solutions wave theory, This 
equation shown identical with the integral equation 


ELECTRONICS AND ELECTRONIC EQUIPMENT Division 


derived the basis array theory and transformed 
the Poisson summation With the identity array 
theory and this new wave-theory formulation established, 
the wave theory used discuss allowed wave solutions, 
pass and stop bands, and the physical characteristics 
required dipoles order that they support wave 
solution. asymptotic evaluation electric and magnetic 
fields obtained. The problem two parallel non- 
staggered Yagi arrays considered, and shown that 
the propagation constant the composite structure either 
decreases increases over that the isolated array de- 
pending upon whether the symmetric the antisymmetric 
mode excited. The problem two collinear Yagi ar- 
rays formulated and conditions are found under which 

current distribution which symmetrical about the 
center each dipole may 
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This report discusses and indicates frequency and 
resistance changes encountered evacuating and sealing 
the glass holder. addition, the results obtained 
performing various environmental tests are presented. 
(Author) 
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This report discusses tentative plans submit pre- 
production units for approval purposes, Included 
detailed description the glass holder specifications 
with inspection and preparation procedures outlined, 
(Author) 
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second L-band double-balanced converter was 
fabricated step toward establishing final manu- 
facturable design. Some problems mechanical stability 
were encountered, but the results indicate that the 
characteristics the initial unit can satisfactorily 
reproduced, The noise figure this unit was measured 
db; three within the specified S-band 
converter, based the same design 
approach that used the L-band unit, was fabricated 
and tested. Except for minor deviations, meets the 
conversion loss and VSWR requirements both and 
K-band, The development double-balanced converters 
for and C-bands being conducted parallel, 
Serious difficulty has been experienced, but the most 
recent results are encouraging. The central problem 


meet the 3:1 VSWR specification over the and 


Plans for the manufacture forty deliverable frequency 
converters are being formulated, (Author) 
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This report contains summary two phase program 
for the development X-band crossed-field 
The program was initiated with feasibility study and 
later resulted the development X-band tube, 
The feasibility portion the program was primarily 
concerned with computer studies leading the electrical 
design the was determined that the require- 
ments could met with injected-beam tube and did 
not require the addition distributed-emission 
During the developmental portion the program, 
circular format tubes were built meet rigorous 
general, these developmental tubes had 
adequate power output but were limited gain and band- 
They also had tendency oscillate because 
feedback within the tube envelope, was determined that 
higher gain and higher bandwidth with stability could 
achieved only with linear format tubes. 
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Progress reported the development 150 and 250 
volt devices capable full voltage operation 85C, with 
design objectives for the electrical and environmental 
parameters listed herein Military Specification 
(Author) 


AD-607 071 Div. 20, 
OTS Prices: $4.00/MF $1.00 


Dewey (G. C.) Corp., New York. 

EXPERIMENTAL INVESTIGATION THE EFFECTS 
RADIATION THE PROPOGATION ELECTRO- 
MAGNETIC SIGNALS AIR, 

Annual technical rept. for Jul 63-30 Jun 64, 

Jun 64, 133p Dewey-R-173-4 

Contract DA36 039AMC03278E 


Unclassified report 
See also AD-603 770. 


Descriptors: (*Wave transmission, Plasma physics), 
(*Plasma physics, Wave transmission), (*Electron 
density, Gas ionization), Resonance, Nitrogen, 
Oxygen, Electrons, Van Graaff generators, Ions, 
Measurement, Mass spectroscopy, Spectrum 
analyzers, Propagation. 


and afterglow measurements electron 
densities have been made mixtures weakly 
ionized spatially uniform flux 1.5 Mev electrons 
from Van Graff accelerator. The plasma contained 
large uhf resonant cavity which mass and optical 
spectrometers are appended; electron densities are deduced 
from measured shifts the resonant frequency the 
cavity. 
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research effort Active Network Theory de- 
scribed, The work includes tasks directed the real- 
ization active network functions and the applications 
certain algebraic mathematical techniques network 
These studies concern (1) transfer function 
synthesis using tunnel diodes active elements, (2) syn- 
thesis transfer functions using nonideal negative impe- 
dance converters the active devices, (3) construction 
network function from its specified even(odd) part, 
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Military requirements, 


The pre-production testing and 200 Ohm 
trimmers has been discontinued due failures 
disqualifying The major failure mode has been 
found for the and 200 spiral units and corrective 
action The failure mode for the 200 Ohms toroids 
has been localized and corrective action will taken 

specific parts when the faults are 
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gigacycle linear bunching accelerator which has 
non-uniform, disk-loaded waveguide accelerating 
structure described. accelerator which theoretically 
requires kilowatts pulsed microwave power 
accelerate milliampere beam velocity 0.776c 
has been designed and constructed. The attenuation and 
the power flow the non-uniform structure are analyzed. 
Fabrication techniques for construction the disk-loaded 
waveguide are described. The measured output velocity 
the electrons within one per cent the theoretical 
design for accelerator which requires 125 
kilowatts pulsed microwave power produce 
milliampere beam with velocity presented 
and shown quite feasible. (Author) 
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Research activities the field radar are presented. 
Subject.fields include; radar signal processing, trans- 
mitters, array radars, range measurements, and 
microwave components, 
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The Data Store contains the time and operator reliability 
data used with the Index Electronic Equipment 
Operability. 
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The document contains evaluation reports fhe four 
equipments evaluated during the tryout the The 
primary purpose the tryout was assess the Index, 
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The report suggests possible ways for further theoretical 
study the interaction electron beam and the ions 
hot-electron plasma, Equations are obtained for beam- 
plasma interaction filled cylindrical waveguide 
which the thermal velocity distribution longitudinal but 
otherwise arbitrary, approximation described based 
these equations using only one transverse wave num- 
ber, close resemblance found between the approximate 
solutions and the theory plane waves infinite beam- 
plasma system, traveling angle with the direction 
the beam and the magnetic field and having certain fixed 
real transverse wave number, Advantage taken this 


resemblance calculate beam- (hot-electron) plasma inter- 


action including transverse random velocity distribution. 
The theory filamentary beam combined with that 
waveguide, using the coupling-of-modes 
theory, for the description some the weak interactions 
between thin beam and finite plasma, (Author) 
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theoretical model for the calculation the density 
domain walls remanence during hard axis switching 
thin films presented. Demagnetizing energy taken into 
account, and the model predicts point which 


in' state will occur, introduction the theory and opera- 


tion thin film parametrons presented. Three new con- 
trolled wall-motion shift register designs are described, 
all which are characterized direction 
that perpendicular the direction wall propagation, 
resulting the possibility high information density and 
high speed operation, Descriptions are given of: fast 
thin film readout scheme, thin film analog-to-digital con- 
verter, and new shift register concept. 
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This réport contains summary the results the 
efforts expended the Reliability Engineering area. 

Also contained are summaries process change evalu- 
ation experiments, acceleration factor experiments and 
large scale testing. Comparisons are made parameter 
distribution and stability, failure rate and mechanical 
ruggedness between the several processes developed 
during this Production Engineering Measure 
(Author) 
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The current emphasis the area materials research 
semiconducting and dielectric films for high- 
temperature application. Semiconducting and dielectric 
films are being deposited thermal evaporation 
vacuum, using resistance heating electron-beam bom- 
The characterization the neodymium oxide-- 
thin dielectric film system was completed, and effort was 
directed toward finding another dielectric film system 
having not only the high-temperature electrical stability 
the neodymium oxide system but also the physical 
stability high temperatures which the latter system 
lacks. Intensive work field-effect devices for high- 
temperature circuit application continues, Temperature 
data cadmium selenide field-effect devices are being 
gathered for use the design the operational amplifier. 
Radiation-resistance studies are being conducted 
accordance with the contractual requirements. 
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The investigation the dynamic absorber principle, 

for improved vibration protection equipment, culminated 
new design, which represents the optimum develop- 
ment practical this time. The study random and 
sinusoidal vibration resulted the installation tape 
recording system permit spectral analysis the 
vibration The system can record channels 
information simultaneously with the use subcarrier 
oscillators, Statistical analysis data, obtained low- 
pressure electrical discharge experiments, showed 
possible deviation from Paschen's Law the designer's 
favor. Work the lightweight transducer, which both 
expendable and versatile, was brought completion. 

The Materials and Processes Laboratory continued 
experiments with various commercially available foamed- 
in-place plastics. Thermal transmission data were 
obtained, and the effects corrosiveness electronic 
materials were studied. The laboratory also began studies 
microminiaturization and the state-of-the-art 
electronically welded interconnections electronic 
circuitry. (Author) 
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This report surveys the development the ferrimagnetic 
parametric amplifier. The theoretical background the 
amplifier developed, taking into account the several 
operational diversifications. Pump power threshold, gain, 
bandwidth, and noise behavior are discussed. Experimental 
approaches relating the different modes operation 

are presented, together with the results achieved. the 
concluding section, appraisal the ferrimagnetic 
parametric amplifier made comparison the diode 
parametric amplifier and the maser. (Author) 
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The purpose the investigation was develop process 
for depositing device quality silicon and/or germanium films 
glazed polycrystalline insulating substraies vacuum 
evaporation silicon and/or germanium and form thin 
film diodes and transistors these films, Deposition 
device quality silicon films substrates coated with 
mixture oxides which are fluid the deposition tem- 
perature was specifically investigated. Development 
glaze materials the system and 
produced materials for the formation fluid layers 
which both and type silicon films can vacuum 
evaporated, X-ray and electron diffraction analysis have 
shown that rheotaxial silicon deposits have preferred 
(110) orientation and they consist aggregates 
microns with grains Annealing silicon 
films increased the grain sizes 200 microns, X-ray 
analysis has shown orientation shift during annealing 
from preferred (110) strong (111) Doping 
techniques were developed and mask changer designed 
making possible selectively vacuum deposit silicon 
films the geometry and impurity profile necessary 
form diodes and (Author) 
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The amplifier described this paper utilizes wave- 
guide the propagating circuit. The interaction takes 
place between spiraling electron beam and the dominant 
waveguide mode the presence axial magnetic 
field. Desirable features this device are high power 
capabilities and high frequency. magnetron injection 
gun with radial electric field used produce 
spiraling beam. The beam passed through discon- 
tinuity the radial electric field and into tapered 
magnetic field, resulting hollow beam with the 
individual electrons having the correct properties for 
interaction. analysis carried out describing the 
limiting perveance characteristics rotating electron 
beam. The amplifier designed operate under pulsed 


‘conditions X-band. Theoretically gains the order 


are possible with the efficiency near per cent. 


deg 


**Ouy 


00€ 


f 


Fluid Mechanics 


AD-606 869 Div. 
OTS Prices: $0.50 


Fluid Mechanics Lab., Inst. Tech., Cambridge. 
ENTRY HEAT TRANSFER SUPER-ORBITAL 
SPEEDS, 
James Fay. Aug 64, FML-Pub-64-7 
Contract Nonr1841 93; Grant AFOSR353 
AFOSR 1935 

Unclassified report 


Descriptors: (*Atmosphere entry, Aerodynamic 
heating), transfer, reentry vehicles), 
Shock waves, Thermal radiation, 


AD-606 870 Div. 9,12 
OTS Prices: $0.75 


Fluid Mechanics Lab., Inst. Tech., Cambridge. 
APPROXIMATE ANALYTICAL SOLUTION 
SIMILARITY BOUNDARY LAYER EQUATIONS WITH 
VARIABLE FLUID PROPERTIES, 
Nelson Sep 64, FML-Pub-64-6 
Contract Nonr1841 93; Grant AFOSR353 
AFOSR 1934 

Unclassified report 


Legibility this document part unsatisfactory. 
Reproduction has been made from best available copy. 


Descriptors: (*Boundary layer, Fluid dynamic 
properties), (*Heat transfer, Integral equations), 
(*Shear stresses, Integral equations), 
Aerodynamic heating, Reentry vehicles, 
Mathematical 


approximate method the integral type developed 
for computing heat transfer and shear stress similarity 
boundary-layer problems single fluids with variable 
fluid properties. applied flat-plate, stagnation- 
point, and shock-tube end-wall geometries. Simple 
analytical formulas are developed involving integrals over 
the fluid properties. When the corrected formulas are 
compared with exact solutions for power-law combina- 
tion-of-power-law fluid properties, agreement found 
within for heat transfer rate and for shear 
stress, These simple and accurate formulas may used 
correlation formulas for engineering estimates heat- 
ing and shear, guesses for starting the usual 
iterative procedure exact solution the similarity 


boundary layer shown that simple relation 


exists between the heat transfer the stagnation-point 
and end-wall cases, enabling bounds the stagnation- 
point heat transfer rate found from calculations for 
the simple end-wall geometry, (Author) 
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Limited studies were made under high heads determine 
the effectiveness sudden enlargement type energy 
dissipator used downstream from 8-inch gate valve. 
The enlarged section, which started the downstream 
flange the valve, was inches diameter and 
inches long (5.0 valve throttled heads 
600 feet. Discharges 1.0, 3.0, and 5.0 cfs were tested. 
back pressure, downstream depth water, only 
1.0 foot above the centerline the 16-inch pipe was 
sufficient maintain the enlarged pipe full and obtain 


satisfactory energy dissipation all conditions tested. The 


water surface the open tank just downstream from the 
enlargement was rough when the depth above the pipe 
centerline was small, but became much smoother 
depths and feet. Cavitation ranged from moderate 
severe within the enlarged pipe. Admission air 
the extreme upstream end the enlargement greatly 
reduced cavitation noise and vibration. (Author) 
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method presented whereby oblique shock wave data 
for real gases may readily obtained from real gas 
normal shock wave data corresponding the same 
upstream thermodynamic state. Although such solutions 
are well known for perfect gases there appears 

method available this time account for real gas 
effects. This method only useful when the flow deflec- 
tion angle the specified parameter instead the wave 
inclination angle. There restriction any gas com- 
position since the physics the problem are completely 
contained the normal shock characteristics. 
expected that primary use this method will found 

the study vehicles for entry into planetary atmos- 
pheres. Because the present uncertainty the charac- 
teristics any the planetary atmospheres not 
economically justifiable compute oblique shock charts 
for every conceivable model atmosphere, However, 
even begin consideration entry vehicle requires that 
some normal shock computations made, (Author) 
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Pressure and heat transfer data were obtained for hyper- 
sonic flows over 40-degree expansion corners and ahead 
ramps. Full and partial span ramps, having wedge 
angles degrees, were tested two locations 
sharp leading edge flat plate, with and without end plates. 
Pressure data were obtained for for model length 
Reynolds numbers between 1.1 and million, Both 
pressure and heat transfer data were obtained for 
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for Reynolds numbers between 1.1 and 3.3 million. this report discussed one solution differential 
(Author) equations boundary layer. 
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oscillating flat plate apparatus allows study the 
periodic laminar flows viscous fluids induced the 
plate motion, The measurements and their comparison 
with parallel flow theory clearly show the periodic flow 
combination oscillating flow and pulsating flow. 
The parameter for similarity predicted from the laminar 
theory seems justified, but above critical frequency the 
flow becomes-less regular. This parameter along not 
adequate describe the time-dependent flow. (Author) 
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The dependence base pressure the Mach number 
cylindrical bodies having the front section the 
shape hemisphere the range numbers from 
1,32 2.91 and the Reynolds number sub (varying 
proportionally the velocity) from 0.9 1,000,000 
2.0. 1,000,000 was investigated modernized 

ballistic unit. The experiments were carried out with 
Div. respect method using the deflection rubber dia- 
phragm placed the bottom the model and sealing off 
small cavity filled with air atm and the temperature 
the ambient 
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electromagnetically driven shock tube was studied 

possible new tool for aerodynamic research which 
velocities 41,000 feet per second are obtainable 
these high velocities stagnation temperatures 
about 35,000K are produced. The simple construction 
and operation the shock tube described and evalua- 
tion made its performance. The potentialities and 
limitations the apparatus are discussed with regards 
research applications. The results some magneto- 
aerodynamic studies are presented show the usefulness 
this type shock tube. (Author) 
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study was made the hydrodynamics and heat transfer 
two-component stream, 15% water droplets 

air, flowing over heated, vertical cylinder. all cases 
examined, liquid film formed the cylinder forward 
surface; under some conditions water droplets bounced 
from the surface upon striking it. Hydrodynamic behavior 
was visually observed and documented high-speed 
movies, Heat transfer data were taken various stations 
around the cylinder with both simple air flow and the two- 
component flow. Analysis indicated much greater heat 
transfer rates with two-component flow and the experi- 
mental data bore this ‘out, yielding intensification 

heat transfer coefficient 2.5 times. Semiquantitative 
explanation was afforded simple liquid film cooling 
model, but allowance for evaporative cooling would improve 
the When droplets bounced from the surface, 
intensifications times were observed, but this 
condition was too complex for interpretation within the 
subject program, (Author) 
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The report documents phase two-part study for the 
prediction the velocity fields the wakes fixed-wing 
and rotary-wing aircraft. The material presented com- 
prises one part larger program directed toward de- 
termining safe separation times and distances for aircraft 
operating the air terminal traffic pattern. Thirty-three 
aircraft currently operating within the Air Traffic Control 
system are Numerical data are presented 
tabular and curve form for eleven the aircraft, defining 
their respective wake velocity fields. discussion the 
assumptions and limitations the analytical models used 
included along with discussion possible correlation 
the calculated values with test (Author) 
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Twenty reports Soviet scientific research 
aerodynamics and aeronautical engineering are presented. 
The reports represent research aviation technology 
which being conducted the higher education insti- 
tutions the USSR. 
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The method characteristics for the supersonic axially 
symmetric two-dimensional flow Lighthill's ideal 
dissociating gas under thermodynamic equilibrium 
formulated, for efficient calculation, electronic 
digital computer. The equations are simplified the 
introduction the streamline slope and the cotangent 

the Mach angle independent variables. Under this 
transformation, the coefficients the characteristic 
differential equations become rational algebraic functions. 
Procedures for computing the flow conditions the next 
downstream interior point and for computing the next 
downstream point along solid boundary, along shock 
wave, and along the axis are described detail. com- 
plete program coded FORTRAN for the IBM 7094 
computer listed and instructions for its use are 
explained, (Author) 
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The role inerts hydrocarbon flames close heat 
sinks was explored spectrophotometric study low 
pressure flat butane-oxygen flames which were added 
different amounts nitrogen while many other variables 
possible were held constant. Measurements flame 
temperatures led the discovery that the presence 
inert can bring about reductions the heat losses the 
sink, which can more than compensate for the effect 
thermal Thus, flames containing nitrogen were 
found possess higher temperatures than those the pure 
fuel oxidant mixture when burned the same theo- 
retical analysis leads conclusions which are agree- 
ment with the experimental results. Variations the inten- 
sity profiles emitters the main reaction zone can 
interpreted terms the increased resistance diffusion 
attending nitrogen addition and the higher frequency 


collisions relative bimolecular collisions. 
(Author) 
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One the important factors affecting the future the 

oil producers the Middle East the availability 
alternative sources supply Among these, the 
United States will continue rank high for long time 
come, variety estimates have shown, Out the 
existing welter estimates, hypotheses, and assumptions 
about reserves and production capacity, Bruce 
Netschert has distilled consistent set domestic 

supply projections part investigation Resources 
for the Future the energy position the through 
1975. 
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Bomb test method was modified improve its 
ability measure small differences thermal stability 
quality fuels. This test method based upon the loss 
light transmittance experienced when sample 
the fuel heated given temperature for twenty 
minutes, threshold failure temperature for given 

fuel determined heating the bomb over range 
temperatures establish the level heating required 
produce arbitrary loss units light transmittance 
350 millimicrons wavelength. significant relationship 
was found between threshold failure temperatures deter- 
mined for eleven non-additive fuels using the 5-ml Bomb 
test method and the ASTM-CRC Coker, but not for seven 
additive-containing fuels. good relationship was found 
between the Bomb and MINEX heat exchanger test 
rig, using seven fuels, three which contained additives. 
Several procedures were evaluated for accelerating the 
aging fuels possible test methods for predicting 
deterioration thermal stability during storage. Proce- 
dures such thermal stressing, ultraviolet irradiation, 
chemical initiation, and iron oxide catalysis, showed 
accelerated aging effects for variety fuels, meas- 
ured deterioration light transmittance, (Author) 
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The last two reports the OEEC's Oil Committee 
constitute the best available summary Western Europe's 
views its situation with respect oil. Straddling the 
Suez crisis, they provide good mirror Europe's 
growing awareness the extent its stake Middle East 
oil, The Outlook for Europe' was published after the 
Egyptian nationalization the Suez Canal, but before the 
attack Egypt and the subsequent 
closing the Canal. Primarily intended add the details 
petroleum the broader report 'Europe's Growing 
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The accumulating oxygen necessary for feeding 
rocket power plant during flight power 
plant installations using oxygen fuel component, the 
accumulation atmospheric air during flight includes 
greater possibilities increasing the range and duration 
flight hypersonic aircraft. 
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theoretical and experimental study was made solid 
rocket ignition for the purpose obtaining igniter design 
Heat-transfer, ballistic, and ignition data were 
obtained firing rocket-type igniter, venting non- 
condensable products unsteady rate, into small 
Measurements were made igniter and rocket 
pressures, grain surface temperatures, and ignition 
times. the tests, the heat fluxes ranged from 
cm.-sec and ignition times from .002 .015 
was found that the ignition test data were fair agree- 
ment those predicted from the von Elbe ignition theory. 
igniter design method, developed from test data 
the von Elbe theory, (Author) 
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Available data critical energies for sustained 

ignition black paper the absence 
forced convective heat losses are correlated against 
exposure time nondimensional Investigations 
cover range irradiance from cal/sq sec, 
exposure time from 0.1 seconds, and paper thickness 
from mils. Ignition energies for papers two 
nominal densities were determined. Results are 
presented terms energy modulus and the Fourier 
modulus for constant value E/RT sub equal 
Fourier moduli less than 0.4, the energy modulus 
approaches constant value approximately 0.11. 
the Fourier modulus increases, the energy modulus 
decreases minimum value 0.068 Fourier 
modulus 0.8. For Fourier moduli above 0.8, the 
energy modulus increases with exposure time according 
given equation. Regions ignition, transiet flaming, 
destruction (without flame), and nondestruction are 
illustrated terms the above-mentioned dimensionless 
moduli. (Author) 
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The decomposition hydrazine, hydrazine-water 
mixtures, UDMH, and monomethylhydrazine were studied 
the Princeton adiabatic flow The overall 
reaction order all three monopropellants was found 

very close unity. comparison the reaction 
rates showed that, the temperature regime this 
study, UDMH decomposition fastest, hydrazine 
decomposition slowest, and the monomethylhydrazine 
decomposition rate intermediate. Reaction mechanisms 
for the thermal gas phase decomposition hydrazine, 

and its methyl derivatives, were postulated and studied 
numerically. study hyd :azine-water mixtures showed 
their rates slower those the anhydrous 
material approximately factor 10, and independent 
the amount water added, Slightly wet hydrazine 
behaved kinetically like the hydrazine-water mixtures, 
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The instantaneous rates change satellite orbital 
elements caused perturbing force are derived from 
astronomical perturbation theory involving tedious mathe- 
matical transformations. The purpose this report 
give simplified derivation the same equations using 
only elementary principles mechanics. hoped that 
this approach will make the meaning the equations more 
accessible, (Author) 
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(*Interplanetary trajectories, Reviews), Satellites 
(Artificial), Spacecraft, Landing impact, Launching, 
Space buoys. 


Trajectory characteristics three general categories 


space flight are discussed: earth satellite missions, 
lunar missions, and interplanetary missions. (Author) 


012 Div. 12, 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif, 


GUIDED MISSILES Division 


APPLICATION DYNAMIC PROGRAMMING 
THE DETERMINATION OPTIMAL SATELLITE 
TRAJECTORIES, 
Richard Bellman and Stuart Dreyfus. 
Aug 58, rev. Jan 59, P-1463 
Unclassified report 


Descriptors: (*Orbital trajectories, Optimization), 
(*Satellites (Artificial), Orbital trajectories), (*Dynamic 
programming, Orbital trajectories), Thrust, Functions, 
Equations, Numerical analysis, Analytical geometry, 
Calculus variations, Transformations (Mathematics), 
Iterative methods, 


Consideration given simplified satellite trajectory 
problem, corresponding flat earth assumption, first 
treated Okhotsimskii and Eneev. numerical solution 
presented based upon the functional equation technique 
dynamic programming. proof the 
result the analytic solution given. The same compu- 
tational approach can applied more realistic trajec- 
tory (Author) 


041 Div. 12, 
OTS Prices: $3.00/MF $0.75 


Air Force Inst. Tech., AFB, 
DETERMINATION ORBITS USING OPTICAL MEANS, 
Master's thesis, 
John Aug 64, 93p 
AFIT GA/EE/64-2 

Unclassified report 


Descriptors: (*Orbital trajectories, Determination), 
(*Optical instruments, Space navigation), (*Satellites 
(Artificial), Orbital trajectories), Equations, Programming 
(Computers), Errors, 


The object this thesis was develop method deter- 
mining the orbit uncooperative satellite from ob- 
server satellite known orbit using optical means. Using 
the method Gauss, set equations was developed for 
satellites around the earth, The optical instrument 
simple telescope, mounted inertial platform, which 
reads the right ascension and declination angles. error 
analysis was performed these equations, and computer 
program set up. The input data used produced unsatisfactory 
results, which were attributed program error. (Author) 


066 Div. 12, 2,9 
OTS Prices: $1.00/MF $0.50 


RAND Corp., Santa Monica, Calif, 
ATMOSPHERIC PERTURBATIONS ARTIFICIAL 
SATELLITES, 
Edward Leeper. Sep 58, 10p P-1496 

Unclassified report 
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Descriptors: (*Perturbation theory, Drag), (*Drag, 
Satellites (Artificial)), (*Satellites (Artificial), Drag), 
Atmosphere, Orbital trajectories, Circular orbit 
trajectories, Electron density, Functions, Celestial 
mechanics, Bessel functions, 


study the perturbation artificial satellite orbits 
atmospheric drag forces important predicting 
satellite orbits and lifetimes, and can provide means 
obtaining atmospheric data from satellite 
The purpose this paper present straightforward 
and accurate methods computing drag perturbations, 
with corrections for influencing factors such the 
rotation the earth, (Author) 
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this report. Quantities interest are wake velocity 
decay, electron density distribution, wake growth, and 
transition distance. (Author) 


AD-607 202 Div. 12, 
OTS Prices: $1.00/MF $0.50 


Space Technology Labs., Inc., Los Angeles, Calif. 
ANALYSIS OPERATIONAL READINESS MISSILE 
WEAPON SYSTEMS, 
Jack Coleman and Jack Abrams. Dec 60, 16p 
STL/TM-60-0000-19113 

Unclassified report 


Descriptors: (*Guided missiles (Surface-to-surface), 
Checkout procedures), (*Operations research, Weapon 
systems), Guided missiles, Malfunctions, Probability, 
Mathematical models, Ordnance, 


The objective this analysis evaluate the 'SM-68 
Periodic Checkout Frequency order properly 
appraise the study, was found necessary independently 
develop mathematical model representing the operational 
readiness ballistic missile system from which the 
relevant probabilities were determined. 


AD-607 207 Div. 12, 
OTS Prices: $1.00 


General Electric Co., Utica, N.Y. 
RELIABILITY VERIFICATION PROGRAM FOR MOD 
AIRBORNE GUIDANCE SUBSYSTEM, 
Final rept. Sep 64, 146p 
Contract AF04 645 
Unclassified report 


Prepared for General Electric Defense Systems 
Department, Syracuse, N.Y. 


Descriptors: (*Guidance, Guided missiles(Surface-to- 
surface)), (*Guided missile components, Reliability 
(Electronics), (*Reliability (Electronics), Guided missile 
components), Electronic equipment, Flight testing, 
Simulation, Airborne, Environ: mental test, Temperature, 
Vibration, Electrical equipment, Klystrons, Beacons, 
Diodes, Thyratrons, Electron tubes, Capacitors, 
Magnetron, Maintenance, Electro magnetic pulses, 
Transformers. 


This reliability verification test program was designed 
and performed achieve three goals. (1) Estimate the 
reliability the Mod equipment (2) Derive informa- 
tion from which this reliability could further improved 
(3) Provide feasibility study this method reliability 
Six systems were tested under carefully 
controlled laboratory conditions simulate exposure 

typical pattern pre-flight experience. Having thus 
been 'conditioned' typical pre-flight status, each system 
was then subjected repeated cycles the simulated 
conditions countdown and flight until failure occurred. 
The report details the test procedures and presents the 
significant failure and operating time data 
Data evaluated terms both the statistical model 
and equipment performance. Failure analysis and correc- 
tive follow-up are discussed. The reliability estimate 
obtained from this program exceeds specified require- 
ments and shows excellent correlation with field experi- 
ence, (Author) 
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OTS Prices: $2.00/MF $0.50 


Dodco, Inc., Blawenburg, 


GUIDED MISSILES Division 


SUMMARY REQUIREMENTS FOR AIR DATA 
SENSORS LIFTING RE-ENTRY AND GLIDE RETURN 
SYSTEMS, 
Summary rept. 
Daniel Dommasch, Aug 64, 35p 
Contract AF33 615 1410, Proj. 8222, Task 822207 
FDL TDR64 
Unclassified report 


Descriptors: (*Reentry vehicles, Atmosphere 

entry), (*Atmosphere entry, Control systems), 
(*Guidance, Reentry vehicles), Weapon systems, 
Manned spacecraft, Boost-glide vehicles, Atmosphere, 
Data, Military requirements, Density, Pressure, 
Angle attack, Sideslip, Glide-path systems, 
Aerodynamic characteristics, 


summary the requirements for use air data for 
re-entry and glide return weapon systems 
The systems functions control, display, prediction, 
protection, guidance and back are dealt with and the 
nature several proposed re-entry systems examined, 
analysis made obtainable accuracy the predic- 
tion aerodynamic and air data parameters pertinent 
re-entry systems. Results numerical multi-degree 
freedom simulations arbitrary re-entry vehicle and 
the now defunct X-20A weapons system are provided 
establish the effects parameter variations 
paths. Feasibility non-gyro, nonstructural mode cou- 
pling, three axis air data based re-entry control system 
established within the restriction that proper air data 
sensors are available. concluded that re-entry and 
glide return systems, other than unmanned purely 
experimental equipment, require basic minimum amount 
air data for reliable mission performance, This mini- 
mum amount data consists air density, total pressure, 
angle attack and angle sideslip. (Author) 


AD-607 216 Div. 12, 
OTS Prices: $3.00/MF $0.75 


Aerospace Corp., Los Angeles, Calif, 
GENERAL EQUATIONS MOTION FOR GRAVITA- 
TIONALLY ORIENTED MULTIPLE-PART SATELLITE, 
Chobotov. Sep 64, 57p 
Contract AF04 695 269 
SSD TDR64 163 
Unclassified report 


Descriptors: (*Motion, Satellites (Artificial), (*Satellites 
(Artificial), Stabilization), Differential equations, Euler's 
angles, Rotation, Center mass, Torque, Aerodynamic 
configurations, Magnetic fields, Damping, Computers, 
Simulation, Transformations (Mathematics), Stabilization 


The general equations motion for multiple-part 
satellite are presented. These equations are then special- 
ized for two-body satellite that has energy dissipation, 
which subject gravitational, and other, forces. use 
Euler angles and Euler parameters for various coordi- 
nate transformations, the scalar forms the equations are 
derived: Methods for possible solution the equations are 
discussed, (Author) 


AD-607 235 Div. 12, 
OTS Prices: $3.00/MF $0.75 


Research and Advanced Development Div., AVCO Corp., 
Wilmington, Mass. 

APPLICATIONS ULTRASONICS ABLATION 
STUDIES, 

Technical 
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Edited machine trans. mono, Samonavedenie Raket, 
Moscow, 1963, 90p. 
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Descriptors: (*Homing devices, Rockets), (*Rockets, 
Homing devices), (*Guided missiles, Homing devices), 
Guidance, Heat homing, Light homing, Radar homing, 
Ballistics, Ordance, USSR, 


General principles the homing guidance system 

Classification systems control 

Principle operation homing guidance systems 

The target source command signals homing 

guidance systems 

active, semiactive and passive homing guidance system 
Methods guidance 

Method direct guidance 

Method guidance pursuit path 

Method guidance with constant angle lead 

Method guidance with consecutive (continuous) lead 
Homing guidance systems 

Active radar homing guidance system 

Semiactive radar homing guidance system 

Passive infrared homing guidance system 

Optical homing guidance system 

Acoustic homing guidance systems 

Homing guidance system antimissile missiles 
Literature 
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System Development Corp., Santa Monica, Calif. 
ORBITAL ANALYST HANDBOOK, 
Technical memo. 
Contract AF19 628 1648, Proj. 496L 
ESD TDR64 439 
Unclassified report 


Descriptors: (*Astronautics, Handbooks), (*Orbital 
trajectories, Numerical methods and procedures), 
(*Numerical methods and procedures, Astronautics), 
Space flight, Launching, Separation, Spacecraft debris, 
Position finding, Life expectancy, Programming 
(Computers), Standardization. 


This handbook has been prepared provide personnel 
assigned the Orbital Analyst position SPACETRACK 
with detailed procedures and standardized methods for 
accomplishing their assigned tasks processing. 
These tasks are: Domestic launch, foreign launch, debris 
separation, proximity determination, element maintenance, 
and decay prediction. Each task represents major orbital 
problem. check list for each problem provided. The 
required steps leading the solution the problem are 
identified. Analyst procedures are described and cross- 
referenced pertinent tasks. Computer programs which 
support the orbital analyst are organized functional area 
and detailed with respect their use, input options and 
formats, and output format. Other system programs not 
primary interest the analyst are identified and briefly 
discussed, Standard system card formats, the system tape 
requirements, and the operating modes are described 
detail. Aids, charts, graphs, and other material which 
assist job performance are found the appendix. 
(Author) 


AD-607 343 
OTS Prices: $0.50 


Space Technology Labs., Inc., Los Angeles, Calif, 


GUIDED MISSILES Division 


REACTION WHEEL ATTITUDE CONTROL SYSTEM, 
Unclassified report 


Descriptors: (*Attitude control systems, Operation), 
(*Spacecraft, Attitude control systems), Satellites 
(Artificial), Control systems, Torque, Jets, 


The disturbance torques acting upon satellite space 
vehicle are extremely the absence aero- 
dynamic effects, these torques are the order 
the minus 4th power lb-ft less, Therefore, only minute 
control torques are required counteract any disturbance 
which might exist. Torques this magnitude can 
developed small a-c d-c motor connected 
small flywheel, The flywheel then accelerated according 
the torque demands the control system. Due the 
fact that the motor has maximum speed, for some 
missions the inertial wheel alone insufficient for 

attitude control for any significant period time. Some 
means intermittently slowing down the inertial wheel 

therefore necessary. This can accomplished through 
the use gas jets mounted the vehicle, The purpose 

the report present brief description and sim- 
plified analysis single axis attitude control system 
using inertial wheel. three-axes control system 
including inter-axis coupling currently under investigation. 
(Author) 
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Research and Advanced Development Div., AVCO 
Corp., Wilmington, Mass. 
ESTIMATION PERCENT DEFECTIVE 
VARIABLES SAMPLING, 
Hadley. Mar 57, 20p RAD-TN-2-57-3 
Contract AF04 645 

Unclassified report 


Descriptors: (*Guided missile components, Quality 
control), (*Quality control, Guided missile components), 
Nose cones, Ordnance, Statistical analysis, Sampling. 


This report described operating procedure for 

variables single sampling plan for destructive testing 
which will used when appropriate decide the 
acceptability equipment delivered for installation 
the nose cone. 


AD-607 366 Div. 
OTS Prices: $1.00/MF $0.50 


Space Technology Lab., Inc., (Los Angeles, Calif.) 
OPTIMUM INTERPLANETARY ROCKET FLIGHTS, 
Lincoln Turner. Sep 59, 24p 
STL/TR-59-0000-00833 

Unclassified report 


Descriptors: (*Interplanetary trajectories, Optimization), 
(*Space flight, Optimization), Orbital trajectories, Mars, 
Ion engines, Vector analysis, Matrix algebra, Iterative 
methods. 


Consideration given the problem optimizing the 
flight vehicle sent from circular orbit around Earth 
circular orbit around Mars. The vehicle assumed 
powered ion engine. Since the thrust the 
vehicle would very small during the middle portion 
the flight, attempt made determine whether not 
the same trajectory could accomplished turning off 
the motors during that portion. 
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RAND Corp., Santa Monica, Calif: 
VUNERABILITY MODEL FOR WEAPON SITES WITH 
INTERDEPENDENT ELEMENTS, 
Sidney Firstman, May 58, rev. Mar 60, 
26p P-1384 
Unclassified report 


Presented the meeting the Western Section 
Operations Research Society America, Palo Alto, 
California, Aug 

Legibility this document part unsatisfactory, 
Reproduction has been made from best available copy. 


Descriptors: systems, Vulnerability), (*Site 
selection, Weapon systems), (*Military engineering, 
Site selection), Military facilities, Survival, Probability, 
Warfare, Mathematical models, Graphics. 


This paper describes simple 'counting' model, 
employing overlays and probability-grids, which aids 
the determination the trade-off, measured survival 
probability, between site dispersal and hardening for 
weapon complex composed several interdependent 
elements, separated distances less than two lethal 
radii. The survival-probability expressions are obtained 
through the use Markov chains. example 
vulnerability estimation the use the model 
included, (Author) 
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OTS Prices: $5.00/MF $1.00 


Army Engineer Waterways Experiment Station, 
Vicksburg, Miss. 
STABILITY CRATER SLOPES, 
Final rept., 
Mar 64, 180p PNE-234F 
Unclassified report 


Report Project Sedan, 
Legibility this document part unsatisfactory. 
Reproduction has been made from best available copy. 


Descriptors: (*Soil mechanics, Cratering), (*Cratering, 
Nuclear explosions), (*Nuclear industrial applications, 
Civil engineering), (*Engineering geology, Cratering), 
Underground explosions, Explosion effects, Test facilities, 
Deserts, 


Preshot and postshot field investigations the Sedan crater 
were made obtain information the change engineer- 
ing properties the subsurface soil adjacent the crater, 
and determine the engineering properties the important 
physiographic features the crater such ejecta and 
fallback materials. Field investigations included geological 
studies the area, undisturbed and general sample borings, 
and geophysical logs. Subsurface soils consisted desert 
alluvium, relatively dense mixture silt, sand, and 
The behavior, including both immediate and long- 
term stability, the slopes forming the Sedan crater 
function the particular character the subsurface soils 
and environmental factors the area. Consequently, the 
results obtained Sedan may not applicable other 


985 Div. 13, 
OTS Prices: $5.00/MF $1.25 


IIT Research Inst., Chicago, 
STRAIN VARIATION TRIAXIAL SOIL 
Final rept. for 63, 
Truesdale, Sep 64, 195p 
Contract AF29 601 6004, Proj. 1080, Task 108008 
AFWL TDR64 
Unclassified report 
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Descriptors: (*Soil mechanics, Test methods), (*Engi- 
neering geology, Soil mechanics), Soils, Strain (Mechanics), 
Deformation, Measurement, Strain gages, Experimental 
data, 


experimental program was carried out evaluate the 
strain behavior soil sample being tested triaxial 
apparatus. The patterns deformation were obtained 
specific locations within the specimen embedded strain 
gage measurements. The investigation was made both 
noncohesive and cohesive soil types, and included study 

the influence confining pressure, size specimen, 
rate loading, and presence the gage the uniformity 
deformation. was determined that the specimen strain 
behavior quite different between noncohesive and co- 
hesive soil samples, and that significant nonuniformity 
deformation takes place even small strains, well 
advance (Author) 
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Martin Marietta Corp., Orlando, Fla, 
THERMAL RESPONSE SANDWICH PANELS, 
Final rept. for Dec 63-Jul 64, 
Oct 64, 192p OR-6037 
Contract AF33 657 8649, Proj. 1467, Task 146702 
FDL TDR64 135 
Unclassified report 
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Descriptors: (*Sandwich construction, Heat transfer), 
(*Honeycomb cores, Heat transfer), (*Heat transfer, 
Mathematical models), Thermal radiation, Partial 
differential equations, Digital computers, Programming 
(Computers), 


analytical model presented for predicting thermal 
response honeycomb sandwich panels. The model 
considers variety configurations involving single 
stacked panels. Consideration given all three modes 
heat transfer and temperature dependent thermo- 
physical properties the materials fabrication. The 
heat balance equations are the finite difference form 
and employ the forward difference technique for solution, 
stability criterion presented for the heat balance 
The entire system equations programmed 
for solution the IBM 7094 digital computer. Validity 
portion the analytical model established com- 
paring predicted results existing experimental data for 
single honeycomb panels, (Author) 
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Foreign Tech, Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio, 
INCREASE THE RATE CONDENSATION 
ELECTRIC FIELD PRESENCE IONS, 
FTD TT64 548; 71566 

Unclassified report 
Unedited rough draft trans. Inzhenerno-Fizicheskii 


Descriptors: (*Water vapors, Condensation), (*Condensers 
(Liquifiers), Electric fields), (*Refrigeration systems, 
Condensation), Freezing, Additives, Ions, Gas ionization, 
Electric discharges, Vapor pressure, Ice, Crystals, Nu- 
cleation, USSR, 


Described are experiments the condensation 

water vapors into solid state upon introduction ions into 
the condensator with simultaneous imposition electric 
field. shown, that the rate condensation depends 
upon the pressure the noncondensing gas, intensity the 
electric field and amperage the discharge. 
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980 Div. 14, 
OTS Prices: $0.50 


Utah Univ., Salt Lake City. 
THE EFFECTS SURFACE CONDITION AND CHEMI- 
CAL ENVIRONMENT THE DEFORMATION AND 
FRACTURE PROCESSES CERAMIC MATERIALS, 
Rept. for Dec 62-31 May 64, 
Johnson and Gibbs. Aug 64, 49p 
Contract AF33 657 10398, Proj. 7350, Task 735001 
TDR64 186 
Unclassified report 
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Descriptors: (*Rutile, Mechanical properties), (*Ceramic 
materials, Mechanical properties), (*Deformation, 
Ceramic materials), (*Fracture (Mechanics), Ceramic 
materials), Fracture (Mechanics)), Surface 
properties, Environmental test, Oxygen, Nitrogen, Argon, 
Titanium compounds, Oxides, High-temperature research, 
Impurities, Crystals, Stresses, Mathematical analysis, 
Crystal lattice defects, Diffusion, Lithium, Solubility, 
Nucleation, Heat activation, Optical analysis. 


Results obtained study high temperature deformation 

rutile are briefly summarized. Refined sample 
preparation techniques, which have resulted significant 
reduction scatter fracture strength data, are described. 
Atmosphere during surface damaging, for atmospheres 
and have been found have detectable effect 
subsequent fracture strength. Influence impurities 
fracture has been further examined; results were negative 
for the impurities studied. Measurements dislocation 
velocities crystals below 325C are reported, re- 
solved shear stresses high kg/sq. mm. drastic 
departures from known behavior higher temperatures and 
lower stresses were observed. The diffusion interstitial 
rutile was measured over temperature range 
360C, utilizing the optical absorption associated with 
the impurity measure its concentration. Diffusion 
was found strongly anisotropic with diffusion coefficient 
perpendicular the C-axis smaller than parallel fac- 
tions and solubility rutile were measured approxi- 
mately using chemical analysis. Lattice distortion and other 
impurities strongly inhibit diffusion. 


AD-607 040 Div. 14, 
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General Electric Co., Cincinnati, Ohio. 
INFLUENCE STRESS CORROSION STRENGTH 
GLASS FIBERS, 
Bi-monthly progress no. 
Sep 64, 12p 
Contract Nonr4486 00X 
Unclassified report 


Descriptors: (*Glass textiles, Corrosion), (*Corrosion, 
Glass textiles), (*Stresses, Corrosion), Glass, Filaments, 
Low-temperature research, Statics, Fatigue (Mechanics), 
Loading (Mechanics). 


Initial static fatigue tests liquid nitrogen temperature 

single filaments E-glass yielded incomplete data be- 
cause frost build-up problems, became necessary 
isolate the equipment from room humidity. This has been 
done and low temperature testing has resumed successfully, 
with delayed failure data accumulating satisfactory 
The results far indicate that even with the very high rates 
loading used these tests, the stress level which most 
fibers will fail immediately lower room temperature 
and normal humidity than liquid nitrogen temperature. 


MATERIALS (NON-METALLIC) Division 


Gradually raising the temperature from liquid nitrogen 
temperature causes the failure fibers which have been 
supporting given load -196C. The implication 
the processes involved static fatigue are greatly slowed 
down, but not completely eliminated, lower temperatures 
the range from room temperature -196C, Complete 
static fatigue results -196C are not yet available. 
(Author) 


076 Div. 14, 
OTS Prices: $2.00/MF $0.50 


West Virginia Pulp and Paper Co., Charleston, 
ADSORPTION-DESORPTION PROPERTIES 
SORBENTS, 
Bimonthly progress rept. no. Jul-18 Sep 64, 
Loven and Vermillion. Oct 64, 28p 
Contract DA18 035AMC106A 

Unclassified report 


Descriptors: (*Adsorption, Materials), (*Carbon, 
Adsorption), Fibers (Synthetic), Viscose, Rayon, 
Coal, Porosity, Density, Charcoal, Calibration, 
Powders, Chromatographic analysis, Sorption. 


Water adsorption and desorption isotherms 25C are 
reported for coal-base granular activated carbon, acti- 
vated carbon, activated carbon fibers made from Fortisan 
and viscose rayons, and highly activated coconut shell 
charcoals. Isotherm shapes correlate well with pore 
structures. Observed saturation capacities for water imply 
that the density adsorbed water approximately 10% less 
than that liquid water. Further adsorption and desorption 
isotherms dimethyl methylphosphonate, DMMP, 
highly activated coconut shell charcoal are reported. These 
measurements confirma previously reported reduction 
DMMP capacity upon grinding the granular sample fine 
powder. Isosteric heats adsorption DMMP the 
coconut shell charcoals are seen significantly lower 
than the other carbons listed above which were previously 
studied. This consistent with observed differences pore 
structure and isotherm steepnesses among the samples, 
Apparatus has been installed and calibrated for flow adsorption 
evaluation sorbent pads. This embodies converted E-2 
canister tester conjunction with gas chromatograph. 
gas chromatographic method for the determination low 
concentrations DMMP air described. (Author) 
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Boeing Co., Seattle, Wash. 
EVALUATION IMPREGNATED POROUS 
REFRACTORY OXIDE COMPOSITES, 
Final rept. for Jul 63-30 Jun 64, 
Breslich, Jr. and Stejskal. May 64, 
110p 
Contract AF33 657 11222, Proj. 7381, Task 738101 
TDR64 185 
Unclassified report 
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Descriptors: (*Refractory materials, Foams), (*Com- 
posite materials, Refractory materials), (*Porous 
materials, Refractory materials), Zirconium compounds, 
Magnesium compounds, Oxides, Expanded plastics, 
Phenolic plastics, Impregnation, Plasma jets, Nose 
cones, Ablation, 
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Zabyrina, and Yu, Petrashko, Sep 64, 
FTD TT64 603; 71548 

Unclassified report 


Unedited rough draft Russian patent 148 181 
(appl. 736544/23-4, Jun 61). 


Descriptors: (*Refractory coatings, Preparation), (*Heat- 
resistant plastics, Plastic coatings), (*Plastic coatings, 


ization, Synthesis (Chemistry), Patents, USSR, 


method preparing heat resistant coatings given 
which characterized the fact that elemento-organic 
oligomers are used with functional groups example: 
tris-(alpha, omega-hydroxymethylsiloxy)-phenylsiloxane), 
mixture consisting elemento-organic compound 
prepared containing greater amount chemically active 
groups the form hydroxyl, alkoxyl etc., inorganic 
glass (boronlead, phosphate and other glass); and hydroxyl 
compounds such elements, boron, phosphorus 
When heated, the functional groups the polymers and glass 
react with each other forming block and acclimatized 
polymers with melting points more than 500C, 


195 Div. 14, 
OTS Prices: $1.00/MF $0.50 


Naval Research Lab., Washington, 
EFFECT SURFACE TREATMENTS THE 
MECHANICAL BEHAVIOR FILLED RUBBER, 
Final 
Daniel Mulville and Irvin Aug 64, 25p 
Task 71402 
NRL 
Unclassified report 


Descriptors: (*Rubber, Mechanical properties), 
(*Synthetic rubber, Mechanical properties), (*Rocket 
components, Rubber), Combustion chambers, Thermal 
insulation, Surface properties, Coatings, Adhesives, 
Epoxy plastics, Loading (Mechanics), Brittleness, 
Ductility, Transition temperature, Tensile properties, 
Impact shock, 


Tests were conducted determine the effects high 
rates loading and typical adhesives the mechanical 
behavior rubber, filled rubber used insula- 
tion rocket chambers, was found that the higher rate 
loading studied did not affect the brittle-ductile transi- 
tion temperature, but did make the rubber more sensitive 
surface notch, was also found that standard epoxy 
adhesives applied the surface this material: 

(a) reduce the tensile elongation from approximately 

200% for the control material one two percent for 

the coated material; (b) reduce the Charpy impact 
strength from approximately nine ft-lb for the control 
material one two ft-lb for the coated material; 

(c) increase the brittle-ductile transition temperature 
from approximately 40F for the control material 
approximately 80F for the coated material. Shallow 
surface notches scratches have similar effect the 
impact strength and transition temperature, flexible 
adhesive, however, has little effect the 
mechanical behavior this same material. (Author) 


AD-607 240 Div. 14, 
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Monsanto Research Corp., Dayton, Ohio, 

EVALUATION ELASTOMERS O-RING SEALS 
FOR LIQUID ROCKET FUEL AND OXIDIZER SYSTEMS, 
for Mar 63-Mar 64, 


Preparation), Siloxanes, Glass, Oxides, Peroxides, Polymer- 


MATERIALS (NON-METALLIC) Division 


Carmen Bellanca, Ival Salyer and Jay Harris. 
‘Aug 64, 102p 
Contract AF33 616 8483, 7381, Task 738103 
ASD TDR63 496 
Unclassified report 


Descriptors: (*Fuel seals, Liquid rocket fuels), 
(*Elastomers, O-rings), (*O-rings, Fuel seals), Polyeth- 
ylene plastics, Halocarbon plastics, Butyl rubber, 
Silicones, Plastics, Cladding, Encapsulation, Metal 
coatings, Liquid rocket oxidizers, Degradation, Test 
methods, Rocket propellants, Oxidation, Performance 
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O-Ring seals selected elastomeric and compliant 
materials were evaluated for resistance liquid rocket 
fuels simulated end-use test. The candidate elastomers 
were placed under compression closed cells and exposed 
the liquid and vapor liquid rocket fuels and oxidizers 
for extended periods time. Rate fuel loss through the 
seal, and the change physical properties the seal 
materials were determined. Nitrogen tetroxide, mixed 
hydrazines, chlorine trifluoride, 90% hydrogen peroxide, 
Hybaline A-5, and pentaborane were tested direct contact 
with the O-ring seals 73F, Metal clad and polyethylene 
encapsulated elastomeric O-rings were also tested for 
resistance nitrogen tetroxide 73F, The effect tem- 
perature elastomer endurance was determined 
exposing the O-rings nitrogen tetroxide, mixed hydra- 
zines, and hydrogen peroxide 160F, The effect direct 
immersion liquid rocket fuels the physical properties 
the seal materials was investigated immersing 
promising O-ring candidates nitrogen tetroxide, 
hydrogen peroxide, and mixed (Author) 
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This report describes the development and fabrication 
techniques utilized the scale-up grades ZTE and ZTF 
graphite 30-inch diameter sizes. Grades ZTE and ZTF 
graphite which are normally characterized bulk 
density range 1,92 1.97 g/cc and 1.97 2,02 g/cc, 
respectively, are manufactured hot working grade 

RVA graphite which characterized bulk density 
1,84 g/cc under pressures high 3500 and 
30-inch diameter ZTE graphite billet are tabulated along 
with the properties RVA graphite, (Author) 
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(*Infrared optical materials, Fiber optics), Glass, 
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Fibers, Drawing (Machine processing). 


The results literature survey for glasses with longer 
wavelength infrared transmission than arsenic-sulphur 
glasses are described detail, The conclusions this 
survey are discussed and samples were obtained some 
the selected glasses, The equipment necessary for this 
program described and progress its fabrication re- 
ported, Preliminary attempts draw fibers with the 
available samples using existing fiber drawing equipment 
indicated that closer environmental control necessary 
produce seed-free fibers, This was anticipated, and new 
equipment now being built. (Author) 
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Polyurethanes are among the few types organic 
materials which are suitable for use coating form 

linings for large, steel fuel-storage Such 
linings have been service shore tanks the 

Navy for five years, and have given satisfactory per- 
formance, However, the bottom areas, where the 
linings are exposed water, blistering has 
The blisters are tough, liquid-filled hemispheres, which 
generally develop within the layers the coating. Upon 
the basis numerous immersion experiments, 
suggested that there are sites within polyurethane 
coatings which are particularly subject blister 
initiation, Evidence has been collected indicate that 
these sites may minute, carbon dioxide bubbles 
formed side reactions the coating components, 
Several means reducing the numbers and sizes 
blisters have been found, and work progress 
prevent the blister formation completely. (Author) 
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this paper, the author establishes analogue 
integral representation for positive definite hermitian 
matrices, This result then used derive number 
known inequalities and obtain various generalizations. 
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Under the pari-mutuel system betting horse races 
the final track's odds are some sense consensus 
the 'subjective odds' the individual bettors weighted 
the amounts their bets. The properties which this 
consensus must possess and prove that there always 
exists unique set odds having the required properties 
are (Author) 
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The first part this paper argues that the pure, 'move- 
less' bargaining game analyzed Nash, Harsanyi, Luce 
and Raiffa, and others, may not exist or, does, 
different character from what has been generally 
supposed; the point departure for this argument the 
operational meaning agreement, concept that al- 
most invariably left undefined. The second part the 
paper argues that symmetry the solution bargaining 
games cannot supported the notion 'rational expec- 
tations'; the point departure for this argument the 
operational identification irrational expectations. 
(Author) 
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The aim the present paper was extend previous re- 
sults and techniques include extensive category 
transport processes involving both deterministic and 


stochastic interaction, general geometries, and the determina- 


tion characteristic functions and probabilities well 
fluxes, which say, expected Utilizing the 
principle invariant imbedding, basic stochastic functional 
equation was From this equation appropriately 
specialized, can obtained all the relations pertaining 
fluxes contained previous papers, and addition corre- 
sponding relations for characteristic functions, 
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Solutions are obtained symmetrical market game 
which the value coalition assumed proportional 
the number buyers sellers participating, whichever 
smaller. 
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known The table used follows: the ratio 
Limit observations the sample all observations the 
sample. The line A+Bx then used approximate 

for any where and are read from the table. These 

are the and mentioned Tobin his section ob- 
taining trial (Author) 


955 Div. 
OTS Prices: $0.50 


Carnegie Inst. Tech., Pittsburgh, Pa. 
Graduate School Industrial Administration. 
HYBRID-DUAL INTEGER PROGRAMMING ALGORITHM, 
Fred Glover. Jul 64, 26p 
Contract Nonr760 24, Proj. 048 
Unclassified report 


Descriptors: (*Linear programming, Matrix algebra), 
Optimization, Theorems, Tables, Operations research. 


The hybrid-dual algorithm divided into two stages. 

the first stage linear program solved yield optimal 
solution fractional-valued variables. The final tableau 
given the dual linear programming method then trans- 
formed and expanded into new tableau readily specifiable 
canonical form. the second stage the algorithm vari- 
ant the bound escalation method applied the new 
the tableaus successively derived thereafter-- 
until one more distinguished set columns (and 
corresponding set rows) attains predetermined 
tion. this point the indicated rows and columns are dis- 
carded, never recovered, and the method continues 
recursively with the bound escalation algorithm until the 
problem solved, 
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The outcome experiment the use expert 
opinions reported. The experiment involved both the 
so-called Delphi technique, which seeks induce opinion 
convergence through sequence questionnaires 


MATHEMATICS Division 15- 


interspersed with controlled opinion feedback, and the 
computation consensus based self-appraised 
competence ratings. 
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Functional differential equations the form (1) u'(t) 
g(t,u(t), and, more generally, the form (2) u'(t) 
g(t,u(t), arise the construction realistic 
models number fields, ranging from electromagnetic 
theory and control theory respiratory theory and neuro- 
physiology. The analytic aspects are quite complex, and 
numerical solution anything but routine, even with the 

aid digital computer. this paper, method for the 
computational treatment differential-difference equations 
was extended cover equations the form given (1). 
Equations the type appearing (2) can then treated 
means successive approximations. (Author) 
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equivalent formulation for standard linear pro- 
gramming problem was developed. For the case where the 
number variables twice the number equations 
the equivalent problem has the same size but has the in- 
verses the first and second columns the matrix 
coefficients. (Author) 
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two-move game with perfect information was consid- 
ered, such move and situation between 
two firms economies. This led the problem find- 
ing global minimum concave function over convex 
domain and the distressing possibility local minima 
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The paper concerns the devising sequential scheme 
which minimizes the expected number tests required 
classify all the units good bad. 
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study was made the problem evaluating set 

risky interrelated investments, Choosing present 
value and expected utility present value criteria, 
exact and approximate procedures were developed for 
selecting the optimal combination investments under 
various sets assumptions, Necessary conditions for 
optimality were derived and model for describing 
proposed set investments was developed. This model 
would used for determining the mean, variance, and 
possibly the functional form the probability distribution 
present value, The question when this distribution 
would normal approximately normal was extensively 
explored, Several models were developed for finding 
expected Given these results, the problem can 

solved selecting the combination investments 
which maximizes expected utility from among the feasible 
combinations for which the necessary conditions for 
optimality The problem was also studied 
broader dynamic This study led the formulation 
chance-constrained mathematical programming 
model, (Author) 
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This report investigates various methods for reducing 
experimental records from sample similar 
The objective the investigation find method for 
predicting the outcome result this event future 
trials, Statistical methods are used find the probability 
that results from the event will fall within given range 
values, The various procedures that are studied are 
illustrated with sample seven data traces obtained 
the Materials. Testing Laboratory the State University 
Iowa, (Author) 
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This paper deals with some multiple decison (ranking and 
selection) problems, Some relevant distribution theory 
given and the associated confidence bounds are derived for 
the differences (ratios) between the parameters, The selec- 
tion procedures select non-empty, small, best subset such 
that the probability least equal specified value 
that the best population selected the subset. General 
results are given both for the unknown location and scale 
parameters the populations. Some desirable properties 
these procedures are studied and proved. Selection 
subset contain all populations better than standard 
also discussed, Performance characteristics some 
procedures for the problem are studied and 
tables are given for the probabilities selecting the ith 
ranked population and for the expected proportion and the 
expected average rank the selected brief 
review work other authors the problems selec- 


tion and ranking and other related problems given. 
(Author) 
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based geometrical interpretation proposed. The 
novelty our formulation lies the fact that the solution 
expressed product-of-sums expression which has 
factors with both uncomplemented and complemented 
variables. The presence these factors with comple- 
mented variables can profitably utilized yield 


efficient branching procedure for reducing the redundancy. 
(Author) 
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Solving prime implicant tables greatly facilitated 
reduction techniques such row dominance, column 
dominance and essential row selection, This paper 
presents new reduction technique which operable 
any otherwise irreducible table having column covered 
two rows. (Author) 
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Contents: 

Introduction 

The dual cone (psi sub psi sub 

Extreme rays 

cones 

Generalized difference quotients and multivariate convexity 
applications generalized convexity. 
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This report concerned with the concept, properties, 
and application generating functions abstract graphs. 
Many practical problems can handled unified 
manner using these techniques, for example: code, 


MATHEMATICS Division 


generation, path enumeration, shift register sequences, 
sampled data systems, discrete Markov processes, and 
certain connectivity considerations automata. The 
variable which has the property that interesting attributes 
the graph can extracted from numerical 
operations. The generating function can written 
standard rational function and the denominator 
called the characteristic function the This 

latter function, interesting its own right, can also 
obtained independently, The computation the generating 
function involves either matrix inversions application 

formulas that take into account the topological 
characteristics the graph, (Author) 
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Differential-delay equations have achieved certain 
importance with recent developments technology. The 
theory control systems, name just one many 
applications, depends large degree such equations. 
This report was devoted the general first-order linear 
homogeneous differential-delay equation and some 
generalizations non-linear and higher order equations. 
particular, the oscillatory behavior and bounds 
solutions such equations are discussed, (Author) 
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The procedures Scheffe and Welch were compared 
according the expected lengths the confidence 
intervals they yield, and criterion was developed for 
deciding which the two methods better any given 
situation. expression for the expected length the 
confidence interval for the Scheffe procedure was devel- 
oped Scheffe. Because the asymptotic series nature 
the Welch procedure, this case, the analogous 
expression more was developed detail. 
Graphs were provided summarize the numerical 
results, Finally, was shown that large samples, the 
two procedures are equivalent. (Author) 
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The dual Fourier-Bessel series relation was considered, 
where the sequence (Phi sub was Dual 
series relations this type occur the investigation 
stresses long elastic cylinder which contains con- 
centric crack, Numerical solutions for certain 
cases this problem were obtained use the Cooke- 
Tranter solution, and the Sneddon-Srivastav solution. 
Several methods for obtaining approximate solutions were 
The errors incurred using these approxima- 
tions were discussed, and means improving the original 
approximations were considered, 
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extensive generalization the separation theorem 
obtained for tridiagonal matrices and some simple 
applications are complete scheme for 

eigenvalue calculation given and also modified 
the case tridiagonal (Author) 
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The following tables, together with brief discussions 
methods computation and uses, are included: (1) nine- 
decimal-place table the incomplete Gamma-function 
ratio, I(u,p), for -0.95(0.05)4 and intervals 

0.1; and (2) six-significant-figure table the percentage 
points, corresponding cumulative probabilities .0001, 
.001, .005, .01, .025, .05, .1(.1) .9, .95, .975, .99, 
-995, .999,. 9995, and .9999, the chi-square distribution 
accurate within unit the last place. (Author) 
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Electromagnetic energy important factor the 
biophysical analysis the properties living systems. 
This energy being used research tool, both 
study the emission living organisms and also 
applying the Certain portions the 
spectrum are only now receiving study terms their 
interaction with portion.of this work 
importance those interested the nervous system and 
For example, data suggest that fingertip vision 
may phenomenon, has been suggested that 

energy involved information transfer and storage. 
Neural and behavioral changes have been elicited low 
power densities with UHF frequency energy. Most 

this work being done the Soviet Union and 
relatively unknown the U.S, This paper analytical 
review, primarily data, with emphasis upon those 
relevant the nervous system and behavior. Papers are 
reviewed six groups. These deal, respectively, with 
sensory effects, conditioning, activity, cortical, subcortical, 
and morphological effects. The implications the data 
are discussed and several lines investigation are 
suggested, (Author) 
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This memorandum reports aspect continuing 
program research mathematical model chemo- 
therapy. presents the formatted equations for two- 
organ model which there exchange between the 
stationary and flowing phases the large blood vessels. 
computer program has been written, the results 
which appear the report. (Author) 
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The vertical accelerations involved crouching and 
returning the erect position were computed from the 
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measured forces applied the subject's feet force 
plate, The subjects were simply instructed squat, 
retrieve object from the floor and return the erect 
position normal manner, The average peak accelera- 
tions were found range from 0,118 0.166 
astronaut's acceleration pattern the same under weight- 
lessness, restraint system device capable holding 
with force equal least one third the astronaut's 
earth weight will required prevent his feet from 
leaving the floor when crouching and prevent launching 
himself away from the floor when arising from crouched 
position. (Author) 


AD-607 050 Div. 
OTS Prices: $1.00/MF 


Illinois Univ., Chicago. Coll. Medicine.. 
TERMINATION PROGRESS REPORT, RELATIONSHIP 
CHEMISTRY NERVE CONDUCTION AND 
EXCITATION, 
Contract 03, NR101 128 

Unclassified report 


Descriptors: impulses, Chemistry), Adenosine 
phosphates, Nerve cells, Nervous system, Mitochondria, 
Brain, Enzymes, Radioactive isotopes, Labeled substances, 
Ions, Membranes (Biology), Phosphorous, Anatomical 
models, 


The fundamental objective this research program was 

investigate the relationship chemistry nerve conduc- 
tion and excitation. Among the more important questions 
that have been considered are the following: (1) What the 
function ATP and the related compounds the maintenance 
bioelectric activity. (2) Since the excitatory membrane 
the neuron the primary functional unit the cell, what 
are some the unique biochemical and physico-chemical 
characteristics responsible for its activity. (3) Once tech- 
niques have been developed isolate various cytoplasmic 
organelles (mitochondria, myelin, synaptic nerve endings, 
and axonal fragments), what can learned concerning the 
function and significance these structures the nervous 
system, (4) What kind model constructed 
biological material, can utilized the understanding 
bioelectric 
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The central emphasis the survey concerns the status 
research involving various methods effecting chronic 
weightlessness for Three general types 
approach are considered: (1) accelerations that oppose the 
Earth's gravity, (2) indirect reduction gravitational 
effects, and (3) indirect information from increases 
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Chemical interactions are known important for the 
transmission impulses across the synapse; the impor- 
tance these interactions connection with brain 
mechanisms discussed. The physiology the neuro- 
humoral agent, serotonin, discussed; has role 
brain function, but its exact function remains obscure. 
Methods evaluating the amount particular binding 
component and its equilibrium constant are discussed; 
these involve the measurement the amount bound 
function serotonin concentration. Binding components 
are distinguished the association constant the 
binding reaction. Functional significance assigned 
the binding components investigation their properties, 
and particularly, examination the effects 
inhibitors the binding component. The amount bound 
homogenate determined equilibrium dialysis, 
centrifugal separation the macromolecule phase, and 
method involving the macromolecular exclusion properties 
sephadex. Nerve ending particles containing elements 
the synapse have been isolated combination 
differential and isopycknic (Author) 
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Eight healthy mean were studied evaluate the modifying 
effects supine sitting exercise quiet sitting the 
circulatory and metabolic consequences prolonged bed 
Four subjects remained recumbent bed rest for 

days except for hour daily lying subjects) sitting 
subjects) bicycle ergometer exercise, and four subjects 
remained recumbent bed rest for hours and sat 
quietly chair for hours daily for days. All subjects 
underwent physical training for days before and after 
these periods inactivity. Just before and after the period 
inactivity, the response degree head-up body tilt 
and maximal uptake were One hour daily 
lying sitting exercise prevented the deterioration 
physical work capacity previously found during six weeks 
bed rest alone. Supine exercise did not prevent the de- 
velopment tilt intolerance but sitting exercise was 
effective one two subjects. Eight hours daily 

quiet sitting added bed rest resulted only minor de- 
creases physical work capacity and maintained tilt toler- 
ance three four subjects. Supine sitting exercise 
quiet sitting did not prevent the increased urinary calcium 
excretion. There was consistent change nitrogen 
balance. (Author) 
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The primary task space biology the study three 
large groups problems: (1) The influence liminal 
(extreme) conditions, which are characteristic space 
flight, living terrestrial organisms; (2) The study and 
realization the biological foundations that will assure 
space flights and the possibility living other planets; 
and (3) The study conditions and forms life outside 
the Earth, 
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Instituto Neurologia, Montevideo (Uruguay), 
ATTENTION, HABITUATION AND CONDITIONING 
RELATED THE BRAIN WAVES, 
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and Pablo Handler, May 64, 16p 
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The primary aim the research program was obtain 
objective appreciation the time pattern attention, 
habituation and other forms learning The second 
aim was study the mechanism this sensory control. 
Two possibilities, which not exclude each other, were 
(1) direct inhibitory action upon the specific 
pathways from the receptor the cerebral cortex, and 
(2) indirect centrifugal action through the muscular 
mechanism regulating the energy the stimulus, was 
proposed determine the role the pupillary and ocular 
muscles visual evoked response 
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Naval Applied Science Lab., Brooklyn, 
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The radiant energy required produce skin burns for 
thermal radiation exposures with durations less than 100 
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The problem preferred orientation was considered 
quantitative phase analysis X-ray diffraction techniques. 
The average intensity diffraction peak can obtained 
integration over the whole pole figure, random 
rotation the specimen the X-ray beam, 
combination both. For rod wire, where the pole 
figure shows rotational symmetry, the intensity 
measured along radius the pole figure. Where 
symmetry present, rotational symmetry imparted 
rapid rotation the sheet around its surface normal 
during These methods are applied the 
determination austenite Fe-31 percent nickel rod 
and percent nickel sheet, 
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Bureau Engineering Research, Rutgers Univ., New 
Brunswick, 
DUCTILE-BRITTLE TRANSITION REFRACTORY 
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This report presented two sections; the first 

these deals with the precision analysis the divergent 
beam technique which forms the basis stress-strain 
analysis, The second section deals with the application 
the divergent beam method the ductile-brittle transition 
tungsten, the first section X-ray method de- 
scribed which permits precise determination the 
interplanar spacings The method capable 
disclosing small differences interplanar spacings 
between various sets (hkl) planes the same form 
and, therefore, serves basis for stress-strain 
analysis. The results the stress-strain analysis 
298K and 77K presented the second section this report 
show close correlation between the maximum shearing 
strains obtained experimentally and the resolved shear 
stress factor. The build-up shearing strains at- 
tributed dislocation multiplication and interaction 
active slip planes, shown that the absolute strain 
values obtained are too large and also shown that 

this due not inaccuracy measurements but 
inadequacy sampling orientations, This sampling 
now being improved tilting the specimen surface relative 
the probing X-ray (Author) 
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characterize the structural factors that govern the 
heterogeneous micromechanics and facture high- 
strength materials, variety high-strength steels and 
high-strength titanium alloy were investigated detail. 
Among the alloys studied were AISI 4340, low-alloy high- 
strength steel; Type H-11, hot-work 
steel; Types 410 and 422, martensitic stainless steels; 
Type 301, deformation-strengthened steel; Type 
PH15-7Mo, precipitation hardened semiaustenitic steel; 
300 grade marage steel; Cr-Co stainless marage 
AFC-77; and B-120VCA, age-hardened beta titanium 
these materials, the detailed fine structures are 
characterized and related strength and fracture 
properties, Thus, better understanding the interrla- 


tion between strength and structural factors was achieved. 
(Author) 
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This study deals primarily with underground excavation 

rock, Conventional tunnel driving techniques, that 
drilling blasting with explosives and loading, can produce 
feet advance per day. There little likelihood 
that this daily advance rate these means will exceed 
maximum 100 feet per day years. the normal 
industrial research and engineering development pace 
mechanical tunnel drivers will able penetrate from 
100 200 feet per day twenty accelerated 
research program would reduce the time reach this 
year forecast ten years and would provide capability 
150 250 feet per day years, Research will involve 
thorough study rock mechanics establish unique 
means causing controlled massive failure rock well 
research mechanisms and techniques accomplish 
these desired Nuclear devices not show much 
promise for making usable underground cavities although 
they will undoubtedly used mine massive ore bodies 
with planned roof failures, hand nuclear de- 
vices will used for large scale surface excavations such 
may required for canal harbor excavations, 
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The results experimental investigations determine 
the effect potassium the creep-rupture properties 
the TZM alloy are presented herein, The tests were con- 
ducted 1800 and 2000F, with and without exposure 
saturated potassium vapor. The results indicated that the 
creep-rupture behavior was not influenced significantly 
exposure potassium vapor for periods approximately 
1,000 hours, However, some mass-transfer type corrosion 
was observed, This signifies that dangerous 
extrapolate the results this study 10,000 hours, 
because progressive mass transfer might eventually 
cause accelerated creep and premature (Author) 
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The critical fracture toughness parameter, sub 
AMS-6434 sheet steel reflected degree independence 

specimen thickness yield strengths, sigma sub YS, 
191.5 and 236 ksi, when considered terms any particu- 
lar test temperature within the range -300 The 

sub parameter generally followed the trend established 
increasing proportion shear fracture, regardless 
the existence individual collective effects sheet 
thickness, tempering temperature test 
Fracture appearance transition temperature, FATT, was 
observed decrease non-linearly with specimen 
thickness for sigma sub 191.5 and 236 ksi. The effect 
decreasing thickness was relatively more pronounced 
depressing FATT than was the effect increasing tem- 
pering temperature. (Author) 
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AND FRACTURE-APPEARANCE METHODS, 
Technical rept. no. (final), 
Hal Maynor, Jr., and Ralph Blair. May 63, 
36p 
Contract DA19 009ORD889 

Unclassified report 


See also AF-607 314. 


Descriptors: (*Steel, Fracture (Mechanics)), (*Fracture 
(Mechanics), Steel), Sheets, Toughness, Test methods, 
Meters, Chromium alloys, Molybdenum alloys, Vanadium 
alloys, Manganese alloys, Tensile properties, Thickness, 
Shear stresses. 


compliance gage modified design was conceived and 
constructed. Using the modified gage, experimental 
curve relating compliance and crack extension factor was 
obtained. The rather excellent agreement between the 
experimental curve and the Irwin-Westergaard theoretical 
curve was the basis for considering the modified gage 
reliable. comparison sub and sub values 
revealed that the former were lower magnitude, con- 
sistently, than the latter for the yield strength level 157 
ksi. The reason for this behavior, apparently contradictory 
the observations others, was not established. The de- 
pendence sub thickness, although not primary 
interest this investigation, was observed reflect 
changing trend with varying strength level. The slopes 
sub versus thickness curves changed from positive, 
essentially zero, negative the yield strength in- 
creased from 157, 214, 235 ksi, respectively. (Author) 
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investigation was conducted eight promising, high- 
strength titanium alloys which had their basic composi- 
tion Small percentages beta-stabilizing 
elements, such Cr, Mo, Mn, and various com- 
binations along with maximum percent were added. 
Selection these alloys was based upon results pre- 
vious Army Materials Research Agency program. 

The series studies consisted (1) determining the beta 
transus temperature, (2) determining proper forging tem- 
perature, and (3) establishing thermal cycle, which would 
result optimum mechanical properties. The results 
standard tensile and V-notch Charpy impact test bars 
machined from upset billets which were forged and heat 
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The Logistics Systems Laboratory concluded its first 
large-scale simulation. Two sets supply policies were 
compared, and the 'new' set was tested for operability, all 
within simulated Air Force logistics system including 
bases, supply depots, parts repair depot, contractor's 
plant, electronic data-processing center, various 
agencies within the Air Material Command, and certain 
other Command headquarters. 


AD-606 916 Div. 18, 
OTS Prices: $1.00/MF $0.50 


RAND Santa Monica, Calif, 
INTERSERVICE SUPPLY MANAGEMENT WITHIN THE 
DEFENSE DEPARTMENT, 
Stephen May 58, 20p P-136 
Unclassified report 


Legibility this document part unsatisfactory. 
Reproduction has been made from best available copy. 


Descriptors: (*Logistics, Management planning), 
(*Management planning, Department Defense), Manage- 
ment engineering, Armed forces supplies, Armed forces 
procurement, Management control systems, Stock level 
control, 


Slowly but inexorably fact well paper, many 

the supply activities the four Services are being integrated 
within the Department Although most the 

still unintegrated logistics activities tend peculiar 
some way particular Service, and should never 
centralized, there are still many supply items that are 
sufficiently common justify more coordinated 
Some these possibilities, and particularly reconstitution 
and extension the present Interservice Supply Support 
Committee, are examined this article. 
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The paper gives definition machine models and their 

uses logistic planning and experimentation. examples, 

general description given man-machine model, and 

the Missile Support Model. This description covers 

such areas as: 

(1) The purpose these 

(2) The general procedure used creating the models. 

(3) The trouble areas found this creative period. 

(4) The results obtained from the running the models. 

(5) The trouble areas found the running the models. 

(6) Other possible uses models, such means 
training managerial level. (Author) 
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The initial calibration experiments performed the 
Radiation Test Facility the Protective Structures 
Development Center are described and their results 
analyzed. The dose rate above open field and the attenua- 
tion afforded the steel frame the test structure 
calculated and found agree well with experiment when 
modified calculational procedures are The cumulative 
angular distribution direct radiation found 
much fourteen percent above that predicted theory 
over the range investigated. Several modifications 
presently used calculational techniques are suggested. 
(Author) 


AD-607 134 Div. 18, 
OTS Prices: $3.00/MF $0.75 


RAND Santa Monica, Calif, 
COST-EFFECTIVENESS ANALYSIS MANAGEMENT 
TOOL, 
Chauncey Bell. Oct 64, 69p P-2988 

Unclassified report 


Prepared for presentation the Defense Weapons 
Systems Management Center, Wright-Patterson Air Force 
Base, Oct 64, 


Descriptors: (*Costs, Management engineering), 
(*Management engineering, Decision making), 
(*Defense systems, Simulation), Guided missiles, 
Stock level control, Armed forces budgets, Computers, 
Logistics, Maintainability, Air force personnel, 
Weapon systems, Manpower studies, Effectiveness. 


The potential value cost-effectiveness analysis 
management tool Such analyses can useful 
because they suggest examination alternative ways 
attaining given objective goal, because they focus 
attention selecting appropriate objectives and relevant 
variables, and because they identification and 
quantification these factors. While such apparent pre- 
cision may sometimes lead unwarranted confidence 
the results, any management decision affected much 
more such short-comings, independent cost- 
effectiveness balance, then, the identification, 
quantification, and systemization cost-effectiveness 
analyses adds the likelihood that the resulting judgment 
decision good one. 
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‘Weapons systems support' AMC promises supply 
mobile combat units more effectively and reduce 

present depot concentrations some property subclasses, 
However, there will tendency increase stock 

holdings result, and this aspect should costed 
possible, important too that the repair and procurement 
common items continue commodity basis, 

and that subsidiary 'weapon support' ownership accounts are 
not allowed develop. (Author) 
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Laboratory Aviation Psychology, Ohio State Univ. 
Research Foundation, Columbus. 
HYPOTHESIS-SELECTION AID COMPLEX 
SYSTEM. 
Final rept. for Mar 63-31 Jan 64, 
Jack Southard, Davis Schum, and Geerge 
Briggs. Aug 64, 73p 
Contract AF33 657 10763, Proj. 7184, Task 718403 
AMRL TDR64 

Unclassified report 


Descriptors: (*Threat evaluation, Data processing 
systems), (*Decision making, Threat evaluation), 
(*Statistical analysis, Military intelligence), Computers, 
Simulation, Probability, Mathematical prediction, 
Theorems, Officer personnel, Air defense command, 
Human engineering, Performance (Human), Real time, 
Applied psychology, Systems engineering, Simulation. 


The first series experiments investigating the 

value automated hypothesis-evaluation aids multiman- 
machine systems devoted assessing diagnosing 

threat described. the experiment, eight-man team 
evaluated threats posed hypothetical aggressor. The 
team made these evaluations the basis intelligence 
information gathered during simulated reconnaissance 
overflights aggressor's territory. The primary output 
the threat-evaluation team was the commanding officer's 
posterior probabilities estimates aggressor's most 
likely hostile strategies. During half the experimental 
_trials, the commander had access computer-produced 
posterior probabilities based upon modification the 


Pik 
2 
; 
4 
3 


‘aBpliquieo **Ouy 


i 


| 


19. Navigation 


AD-606 983 Div. 19, 
OTS Prices: 


Illinois Univ., Urbana, Engineering Experiment 
PERMANENT RECORDER FOR RADIO DIRECTION 
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Proj. NR371 161 
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Descriptors: (*Direction finding, Television display 
systems), (*Facsimile recording systems, Direction 
finding), (*Television display systems, Direction 
finding), (*Radio navigation, Television display systems), 
Cathode ray tube screens, Panoramic scanners, 
Photoelectric cells (Semiconductor), Radio equipment, 
Direction finding signals, Recording 


system enabling permanent recording from cathode 

ray tube bearing display units has been described and its 
performance demonstrated. The system was seen 
operate well the bearing versus time mode recording. 
The recorder versatile that can record from any 
CRT display using line tip trace inclined some 
angle with the vertical axis the bearing information. 
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ITT Federal Labs., Nutley, 

SOLID STATE TACAN RECEIVER-CODER, 
Final rept. no. 
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The design solid state receiver coder for use 
part TACAN ground station given. detailed 
description the deliverable breadboard from both its 
physical and electrical aspects given, together with 
test results obtained date and recommendations for 
further development. (Author) 
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aids, Maps), Ranges (Distance), Low frequency, Beacons, 
Direction finding stations, Very high frequency, Ultrahigh 
frequency, Air traffic control systems, Air traffic control 
terminal areas, Air transportation, design. 


Supplement No, the second addition the Memorandum 
Report, NAS Chart Overlays for the System Design Team, 
July 1963. Reproductions four additional NAS overlays 
and eight administrative overlays are presented, The 
administrative overlays describe the various Offices and 
related boundaries the Federal Aviation Agency within 
the Continental United (Author) 
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The aim the paper extend previous results and 
techniques include extensive category trans- 
port processes involving deterministic and stochastic 
interactions and general geometries. Characteristic func- 
tions and probabilities well expected values (fluxes) 
are determined. (Author) 
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Ohio State Univ., Columbus Research 
RESEARCH THE PRODUCTION CLINICAL 
RADIOGRAPHS MEANS COMPACT, LOW-ENERGY 
AND HIGH-INTENSITY RADIOACTIVE SOURCES, 
no, (Final), Apr 58-30 Sep 64, 
Contract Nonr495 17, Proj..NR105 185 

Unclassified report 
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Descriptors: (*Radiography, X-rays), (*Radioactive 
isotopes, Radiography), (*X-rays, Radiography), Gamma 
rays, Radioactivity, Portable, Non-destructive testing, 
Tracer studies, 


Experimental procedures have been carried out 
determine the feasibility the substitution radioactive 
nuclides (or isotopes) for conventional x-ray machines 
the production radiograms Radio- 
active nuclides with proper characteristics can fabri- 
cated into very small portable approximately 
1,300 currently known radioactive nuclides, only 
appeared have properties suitable for this purpose and 
worthy detailed The present study indicated 
that only these met the criteria essential for eventual 
clinical The criteria chosen were that the 
radioactive nuclides should (1) readily available, (2) 
capable easy production, (3) have half-life one month 
more, (4) possess suitable emission spectrum, and 

(5) capable providing high specific activity source. 
Some the important properties the radioactive 
nuclides, used their evaluation accordance with the 
five criteria, are listed, Although one nuclide holds first 
position each the above five criteria, nevertheless 
1(125), Cs(131), Ce(144), Sm(145), Gd(153), Eu(155), 
Dy(159), Yb(169), Tm(170), Hf(175), and W(181) reasonably 
satisfy the requirements for isotopic radiography. 
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Cyclotron Lab., Harvard Univ., Cambridge, Mass. 
CYCLOTRON LABORATORY QUARTERLY PROGRESS 
REPORT, AUGUST 1964, 
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Unclassified report 


Descriptors: (*Cyclotrons, Scientific research), 

Proton scattering, Neutron beams, Nuclear cross sections, 
Radiobiology, Fission, Fission neutrons, Isotopes, Nuclear 
spectroscopy, 


NUCLEAR PHYSICS AND NUCLEAR CHEMISTRY Division 


Content: 

Quasi-free proton-proton scattering, Investigation the 
Faraday cup, Neutron total cross sections, n-p incoherent 
scattering crogs section, Biological uses proton beams, 
Test the chew-low extrapolation method, Fission 
medium-weight elements, Isotopic ratio studies stable 
elements the marine environment, Nuclear Magnetism 
and Nuclear Spectroscopy, Research the properties 
nuclei, Muclear interactions molecules, Resonance studies 
with free ions. 
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Naval Research Lab., Washington, 
PRESENT STATUS DOSIMETRY RADIOPHOTO- 
LUMINESCENCE AND THERMOLUMINESCENCE 
Interim rept., 
Attix. Sep 64, 34p 
Contract AT49 1864, Proj. 5009; S164444G 
NRL 6145 

Unclassified report 


Descriptors: (*Dosimeters, Luminescence), 
(*Luminescence, Dosimeters), Radiation measure- 
ment systems, Reviews, Phosphorescent materials, 
Neutrons, Gamma rays, Quantum statistics, Glass, 
Phosphates, Fluorescence, Calcium compounds, Lithium 
compounds, Fluorides, Sulfates, Bibliographies. 


review given the present status dosimetry 
radiophotoluminescence and thermoluminescence devices, 
including: principles operation, types glasses phos- 
phors available, types luminescence-measuring instru- 
ments, dose-ranges, precision and linearity obtainable, 
time-stability dosimeter response, temperature effects 
during irradiation and storage dependence upon absorbed 
dose rate, dependence response per roentgen upon the 
effective quantum energy gamma-radiation, response 
neutrons, and dependence response per rad upon linear 
energy transfer (LET). brief historical review each 
system presented. Recent developments infrared stim- 
ulable phosphors for dosimetry are also mentioned. 
reference list items given. (Author) 
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Boeing Scientific Research Labs., Seattle, Wash. 
SHIELDING REQUIREMENTS FOR RADIATION BELT 
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Descriptors: (*Van Allen radiation belt, Shielding), 
(*Shielding, Van Allen radiation belt), (*Spacecraft, 
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Thickness, Dose rate, Electrons, 


The proton energy spectrum the heart the inner 
radiation belt presented, based experimental data. 
The degraded spectra resulting from the attenuation the 
are calculated. The air dose rate due the degraded 
protons given function polyethylene shielding 
Air dose rates range from r/hr for 
shielding r/hr for gm/sq shielding. The 
bremsstrahlung due inner-belt electrons estimated. 
The dose rate contribution due bremsstrahlung con- 
siderably less than that due protons. (Author) 
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Aerojet-General Corp., Downey, Calif. 
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VANCEMENT AND DATA GATHERING, 
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(Ordnance), Vacuum apparatus, Ordnance. 


The Eglin hypervelocity range was modified incorporate 
equipment capable simulating pressure 
equivalent altitude 200,000 ft. within the test chamber. 
Tests were conducted verify performance these modifi- 
cations and train Air Force personnel the techniques 

and intricacies data accumulation using the explosive shaped 
charge projector. the Chino Hills Laboratory approxi- 
mately two hundred explosive shaped charge projector ex- 
periments were conducted, with particular emphasis given 

increasing the mass, velocity, and dispersion projectiles 
formed these projectors. (Author) 
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Towa State Univ., City. 


ORDNANCE Division 


DATA ACQUISITION AND REDUCTION, 

(Final), 

Royce Beckett. Aug 64, 18p 

Contract DA11 070 5080RD1232, Proj. 517 002, Q808 
Unclassified report 


Descriptors: (*Rocket launchers, Dynamics), Artillery 
rockets, Launching, Experimental data, Instrumentation; 
Statistical analysis, Mathematical prediction, 


Report contains statement the original objective 
the contract and the supplements thereto with abstracts 
the nine technical reports issued cover the require- 
ments, The studies concerned data reduction and pro- 
cessing connection with rocket launcher dynamics, 
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Space Technology Lab., Inc., Los Angeles, Calif. 
GROUND MOTIONS RESULTING FROM NUCLEAR 
SURFACE DETONATIONS, 
Hutton, Feb 60, 50p 
STL/TN-60-0000-09099 

Unclassified report 


Descriptors: (*Nuclear explosions, Shock waves), 
(*Underground structures, Loading (Mechanics)), Motion, 
Nuclear explosion damage, Numerical analysis, Mathe- 
matical models, Design, Surface 


Designers underground structures require data con- 
cerning loads imposed such structures ground 
Ground motion data frequently presented terms 
ground shock spectra. Shock spectra can determined 
experimentally analytically. The paper presents 
approximate analytical model. Results obtained from this 
model are compared with limited experimental results 

and are reasonable agreement, (Author) 


‘ 
4 
4 


| 


Contract Nonr4346 
Unclassified report 


Rept. task entitled Delineation the Naval Role 
Psychological Operations.' 


Descriptors: (*Naval training, Language), (*Language, 
Naval training), Military psychology, Social 
communication, Naval personnel, Personnel 
management, Performance (Human), Culture, 

Social psychology, Social sciences, Motivation, 
Education, Attitudes, Learning, Verbal behavior. 


study foreign languages Naval psychological 
operations has been performed with the purpose beginn- 
ing define research problems the areas training 
and operational Currently, about 1,000 officers 
and enlisted personnel are annually receiving least 
some foreign language training. analysis the deci- 
sions made the administration this training revealed 
that information about the use languages missions was 
not being systematically employed because such knowledge 
does not generally exist. obstacle the development 
this information the view that skill foreign lan- 
guage tool mission The basic 
approach used begin develop understanding the 
relation languages missions was through examina- 
tion the function which language usage serves for the 
foreign national, These functions help identify criteria for 
planning and evaluating missions and suggest new missions, 
Analysis the functions which language training serve for 
the user, together with other mission analyses, help define 
criteria for training which prepare him for more effective 
performance foreign cultures. (Author) 
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Office Aerospace Research, Washington, 
THE AIR FORCE-OAR CONTRIBUTION 
PROGRAMMED INSTRUCTION, 
Monograph no, 
Proj. 9778 
OAR 
Unclassified report 
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PERSONNEL AND TRAINING Division 


Military personnel, Civilian 


The paper describes the results brief examination 

documents and reports related Air Force activities 
programmed instruction and the influence this new 
educational method having instructional and training 
programs, both military and civilian fields. The 
documents which draws are those available the 
files the Division Life Sciences and Mathematical 
Sciences, DCS/Plans and Programs, Office Aero- 
space Research (OAR), and the Directorate Life 
Sciences, Air Force Office Scientific Research, OAR. 
The purpose this inquiry was identify the ways that 
Air Force interest in, and support research the field 
programmed instruction assisted significantly 
advancing knowledge the field and using this knowl- 
edge. additional purpose was identify the way that 
advancing knowledge this field changing the 
methodology and techniques education and training 
generally. (Author) 
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Foreign Tech, Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio, 
THE HONORED VOCATION ENGINEER, 
Oct 64, 
FTD TT64 618; 71549 
Unclassified report 


Unedited rough draft trans, from Krasnaya Zvezda 
(USSR) 1964, no, 5(12221) Jan, 
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The leading concern the Soviet. rocket-engineering 
service legitimately considered all-round prepa- 
ration the personnel for complete mastery the new 
weapon, The engineers should skillful trainers the 
troops, advocates everything new technical training. 
not chance that the greatest successes are attained 
those units where the service 
exhibits activity and initiative teaching and training 
work and assures the carrying out every task literally 
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Radiation Lab., Univ. Michigan, Ann Arbor. 
STUDY PLASMA APPLICATIONS MICROWAVE 
Final rept. 
Olte and Aug 64, 108p 
Contract AF30 602 2605, Proj. 5573, Task 557301 
RADC TDR64 244. 
Unclassified report 
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phenomena, Magnetic fields, Gas discharges, 
Absorption, Electrons, Ions, Density, Gas ionization, 
Magnetohydrodynamics, Hydrogen, Xenon, Cathodes, 
Mathematical models, Theory. 


These studies are concerned with the potential usefulness 
plasmas microwave structures, with without 
static magnetic field. Considerable attention given 
the plasma resonance isolator and the design and fabrica- 
tion improved plasma package specifically intended 
for microwave applications. The first part the report 
contains the development first order theory for 
calculating the absorption the electron cyclotron reso- 
nance isolator, and its equivalent circuit. Two theoretical 
models are used describe the plasma-electromagnetic 
wave interaction and are found produce equivalent 
results for the range variables The 
experimental work rectangular plasma package 
described the second part the report. Hydrogen 

and xenon gases are used hot cathode discharges 
produce plasma, and plasma frequencies more than 
are obtained. Plasma instabilities were found 
serious problem, 
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Electrical Engineering Research Lab., Univ. 
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RESEARCH SEMICONDUCTORS, 

Final rept. 

Bardeen and Handler. Sep 64, 

Contract AF49 638 417, Proj. 9763, Task 37631 
Unclassified report 


Descriptors: (*Semiconductors, Scientific 
research), Selenium, Semiconducting films, Optical 
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(Electrical), Tunneling (Electronics), Oxides, 
Surface properties, Silicon, Germanium, Single 
crystals, Electrons, Magnetic properties, 


This report will cover the research work performed 
the Semiconductor Laboratory the University 
Illinois during the six year period 1958 1964, 
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Mitre Corp., Bedford, 
DYNAMIC STRESS CONCENTRATIONS ELASTIC 
PLATE WITH RIGID CIRCULAR INCLUSION, 


Special rept., 
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Stress concentrations around rigid circular inclusion 
elastic plate during passage plane compres- 
sional waves are The inclusion can either 
fixed space free translate with the plate. The 
dynamic stress concentration factors are found 
dependent upon the incident wave length, Poisson's ratio 
the plate, and density the inclusion, certain wave 
lengths the dynamic factors are larger than those encoun- 
tered the static case. Very large local stresses might 
develop the inclusion constrained and unable move 
freely with the plate. (Author) 
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Mithras, Inc., Cambridge, Mass. 

MEASUREMENT THE SPIN-FLOPPING 

Scientific rept. no, 

Charles Naiman and Thomas Lawrence. May 64, 
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(*Copper compounds, Chlorides), Magnetic materials, 
Hydrides, Crystals, Phase studies, Cryogenics, Thermo- 
dynamics, Magnetic fields, Oscillation, Nuclear spins. 


part study the dynamic properties magnetic 
phase transitions, measurement was made the relaxation 
time associated with the spin-flopping transition 

the power seconds The measurements also 
yield the temperature dependence the critical field 

which agreement with previous data, (Author) 
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Structural parts, Viscosity, Elasticity, Plasticity, 
Loading (Mechanics), Stresses, Straw 


Earlier work which developed method computing 
deformation time and final displacement bounds for rigid- 
plastic structures and continua subjected impulsive 
loading extended cover all materials which stress 
and strain rate are related reversible 
Particular emphasis given rigid-visco-plastic 
materials and illustrative examples are presented. (Author) 
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Acoustics Research Lab., Harvard Univ., Cambridge, 
Mass. 
BILAMINAR CERAMIC FLEXURAL VIBRATORS, 
Technical memorandum no, 59, 
Harry Schenck. Sep 64, 64p 
Contract Nonr1866 24, Proj. NR384 903 

Unclassified report 


Descriptors: (*Transducers, Ceramic materials), 
(*Ceramic materials, Vibrators (Mechanical)), 
(*Vibrators (Mechanical), Ceramic materials), Vibration, 
Disks, Laminates, Mechanical properties, Piezoelectric 
crystals, Anisotropy, Resonance, Electromechanical 
converters, Electroacoustic transducers, Equations 

state, Boundary value problems, Equations, Beams 
Theory. 


differential equation and boundary conditions that 

govern the electrically forced flexural vibrations 
bilaminar ceramic plates, and analogous one-dimensional 
equations appropriate for narrow rectangular beams, are 
developed from linear equations state for piezoelectric 
Formulas for the electrical input admittance 
bilaminar plate beam are The effect shear 
and rotary inertia the resonance frequencies free- 
edge disks and free-free beams systematic 
procedure for calculating the significant elastic, piezo- 
electric, and dielectric properties the ceramic trans- 
ducer from impedance and admittance data developed, 
and typical values these parameters are determined. 

brief description the equivalent circuit bilaminar 
ceramic flexural vibrator included, (Author) 


AD-606 996 Div. 
OTS Prices: $3.00/MF $0.75 


Lockheed Missiles and Space Co., Sunnyvale, 
LIGHT DIFFRACTION BY. ULTRASONIC WAVES 
MULTIPLE SCATTERING PROCESS, 

Technical rept., 

Hance. Jul 64, 84p 
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Descriptors: (*Light, Diffraction), (*Ultrasonic 
radiation, Electromagnetic wave reflections), Optics, 
Electromagnetic waves, Mechanical waves, Scattering, 
Numerical analysis, Iterative methods, Graphics. 


The phenomenon light diffraction ultrasonic waves 
has been studied extensively the past, but quantitative 
investigations have been limited scope, probably 
because computational difficulties. Recently, there has 
been developed method analysis that allows numerical 
computation for arbitrarily specified conditions 
carried out digital This method, which 
employs approximate theory and iterative process, 
used this study investigate the ultrasonic diffraction 
effect over wide range conditions. When the ratio 
light wavelength ultrasonic wavelength small com- 


PHYSICS Division 


pared unity, the theoretical development which this 
numerical analysis based shows that the intensities 
the various diffraction orders are determined three 
nondimensional These parameters are 
related three physical parameters the ultrasonic 
beam-wavelength, intensity, and width-and two physical 
parameters the light beam-wavelength and incidence 
Special attention given the variation 
diffracted-beam intensity with variation the parameters 
about values that produce strong Bragg scattering into the 
These conditions are particular interest 
because the possibility diverting all incident-beam 
power into one diffraction order under control the 
ultrasonic beam, addition, the conditions required for 
strong Bragg diffraction into the -2nd order are 
determined, (Author) 
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RAND Corp., Santa Monica, Calif, 
THE HOMOLOGY GROUPS LATTICE, 
Jon Oct 64, 16p RM-4253-PR 
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Unclassified report 
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important class lattices called geometric lattices. 
(Author) 
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RAND Corp., Santa Monica, Calif, 
INVARIANT IMBEDDING AND WAVE PROPAGATION 
STOCHASTIC MEDIA, 
Richard Bellman and Robert Aug 58, 
25p P-1471 
Unclassified report 
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esses, Equations), Electromagnetic waves, Propagation, 
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Statistical functions, Probability, Monte Carlo method, 
Theory. 


The principle invariant imbedding leads the formu- 
lation various functional equations describing plane wave 
propagation stochastic media. The approach involves 
first the derivation stochastic functional equations for re- 
flection and transmission coefficients, followed the taking 
expected values appropriate functions the random 
state variables. This makes possible the determination 
their characteristic functions and distribution functions, 
means still other functional equations, computational 
schemes the Monte Carlo type. The particular example 

which plane wave incident stratified slab which 
characterized stochastic wave numbers each stratum 
discussed. The distribution functions for the amplitude 
the random reflected and transmitted waves are then deter- 
mined functions the thickness the slab. The effects 
multiple scattering are taken into account. 
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Descriptors: (*Lasers, Design), (*Amplifiers, Lasers), 
Crystals, Reflection, Gain, Theory, Transmission lines, 
Oscillators, Optical filters, Detectors, Light pulses, 
Attenuation, 


theoretical and experimental study was carried out 

laser amplification. transmission system was set 

with oscillator, filter, amplifier, and detector. 

controlling the relative time delays firing 
changing the power input the amplifier the properties 

transmitted power gain were studied. was found 

that both the oscillator and amplifier rubies uncoated 
form could made oscillate for about 100 microsec 
giving well-defined pulse quasi operation. The gain 
the amplifier increased the times the signal from 
the oscillator approached the time which the amplifier 
went into oscillation. the oscillator was delayed that 
its signal occurred increasing time after the amplifier 
oscillations had ceased, the power gain decreased, even 
though the amplifier crystal was still being pumped. 
Finally with still further delay signal relative the 
amplifier oscillation period, attenuation transmission 
was observed. (Author) 
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Descriptors: (*Silicon, Epitaxial growth), (*Single 
crystals, Epitaxial growth), (*Epitaxial growth, Control 
systems), Vapors, Impurities, Gas analysis, Mass 
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The epitaxial vapor analysis system was delivered, 
installed, and successfully tested. The system consists 
two main sections the analyzer console which built 
about small, degree sector, highly sensitive mass 
spectrometer; and the gas console which serves 
control all gases epitaxial reactor with 
special provision for the diversion various gas streams 
the analyzer console for monitoring purposes, The 
analyzer section has provisions for either continuous 

batch sampling. The gas control console completely 
automatic, multi-layer epitaxial growth system, The 
consists for the most part operational 
instructions for the system. (Author) 
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Unclassified report 
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transfer, Transport properties, Diatomic molecules, 


PHYSICS Division 


Density, Stability, Band spectrum, Mathematics, 
Electron transitions, Tables, 


The linear spectral absorption coefficient and related 
radiative quantities have been computed for high-tempera- 
ture equilibrium air for optical wavelengths within the 
range 3800A 6500A, The computations were performed 
over temperatures 24,000K, and for density 
ratios from 0.000001. Quantities computed include; 
the linear absorption coefficients for the radiating 
constituents high-temperature air, the total absorption 
coefficient, the spectral emissivity and radiance 
centimeter layer air, and mean emissivities, radiances, 
and absorption coefficients for the optical band. 
description the theoretical considerations which 

served the basis calculations given. The results 
the computations are presented the form graphs 
and tables covering the specified wavelength, temperature 
and density (Author) 
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Yale Univ., New Haven, Conn. 
PERSISTENT HYDRODYNAMIC CURRENTS 
FIELD HOMOGENIZATION SUPERCONDUCTING 
HOLLOW 
Annual summary rept. for Oct 63-30 Sep 64, 
Contract Nonr609 
Unclassified report 


Descriptors: (*Helium, Hydrodynamics), (*Super- 
conductors, Magnetic fields), Liquefied gases, 
Cylindrical bodies, Containers, Momentum, Thermo- 
dynamics, Solenoids, Field theory, Reviews, 
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Battelle Memorial Inst., Columbus, Ohio. 
STUDY SEMICONDUCTING PROPERTIES 
SELECTED RARE-EARTH METALS AND COMPOUNDS, 
Final technical rept., 
and Baxter. Oct 64, 90p 
Contract AF33 657 10687, Proj. 4150, Task 415002 
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Unclassified report 


Descriptors: (*Semiconductors, Rare earth elements), 
(*Rare earth elements, Semiconductors), Cerium, 
Neodymium, Samarium, Gadolinium, Erbium, Ytterbium, 
Selenium, Tellurium, Oxygen, Arsenic, Antimony, 
Phosphorus, Nitrogen, Crystal growth, Synthesis 
(Chemistry), Phase studies, Electrical properties, 
Atomic energy levels, Thermistors, Thermoelectricity. 


The investigation was concerned with the compounding, 
crystal growth, characterization, and evaluation com- 
pounds formed between the rare-earth elements and 
elements chemical Groups and VI, Special emphasis 
placed providing basic information make possible 
the ultimate development useful solid-state electronic 
devices based these materials. sampling the 
members the rare-earth family, the elements cerium, 
neodymium, samarium, gadolinium, erbium, and ytterbium 
were used the preparation representative compounds 
and alloys with anions, such as, selenium, tellurium, 
oxygen, arsenic, antimony, phosphorus, and 
Single crystal, bulk, and thin-film specimens were pre- 
pared, and details regarding methods compounding and 
crystal growth are given. Several applications rare- 
earth compounds and alloys studied are suggested. (Author) 
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THE INTERNAL FIELD n-PARAFFIN CRYSTAL, 
Technical rept. no. (NSF progress rept. no. 3), 

Richard Aug 64, 33p 

Contract Nonr3357 01; Grant NSF GP1693, 

Proj. 378 


Unclassified report 


Descriptors: (*Aliphatic compounds, Crystals), 
(*Anisotropy, Aliphatic compounds), Crystal substructure, 
Polarization, Chemical bonds, Field theory, Vector 
Analysis, Polymers, 
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Space Technology Labs., Inc., Los Angeles, Calif, 
THEORY ELECTRON DRIVEN SHOCK WAVES, 

17p STL/TR-60-0000-GR310 

153 464 


Unclassified report 


Descriptors: (*Shock waves, Theory), (*Gas ionization, 
Shock waves), Electrons, Plasma physics, Fluid dynamic 
properties, Mathematical analysis, Shock tubes. 


Previous calculations the time required for ion heating 
the discharge driver section electrical shock 
tube yielded values much greater than that which for- 
mation and acceleration the first luminous front 
observed occur. The model electron driven shock 
presented here shows that the relation between shock 
velocity, and electron temperature, sub which has 
been established experimentally over wide range 
parameters, remains valid even though the conventional 
picture shock driven hot ions must abandoned. 
Thermal expansion the hot electron gas accelerates 

the cold ions, resulting shock front moving electro- 
static double layer. Assuming conditions behind the shock 
coupled those the discharge region through 
simple rarefaction wave, found that MV(2)/kT sub 
universal function W/MV(2), where the 
effective ionization potential. This shown 
excellent agreement with wide variety experimental 
data. (Author) 
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APPLICATION THE METHOD CONSECUTIVE 
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Ryabov. Sep 64, 16p 

FTD TT64 418; 71523 


Unclassified report 


Unedited rough draft Akademiya Nauk 
Izvestiya. Mekhanika Mashinostroenie, 1963, no. 
150-154. 

Legibility this document part unsatisfactory. 
Reproduction has been made from best available copy. 


Descriptors: (*Structural shells, Design), (*Numerical 
methods and procedures, Loading (Mechanics)), Rein- 
forcing materials, Cylindrical bodies, Stresses, Deflec- 
tion, Numerical analysis, USSR, 


This article describes method which permits improving 
the solution for structurally orthotropic shell means 
consecutive approximations taking into account local 
stresses the facing together with evaluation the 
error determining the basic stresses the original 
scheme the anisotropic shell. The entire discussion 
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directed toward circular cylindrical reinforced 


along the lines major curvature but principal may 


extented shells more complex form, e.g. cylindrical 


shells reinforced along lines major curvature 
shells having the shape surfaces revolution. 
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Wright-Patterson AFB, Ohio. 
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Kagan, Sep 64, 19p 
FTD TT64 489; 71534 


Unclassified report 


Unedited rough draft trans. Svetotekhnika (USSR) 


Legibility this document part unsatisfactory. 
Reproduction has been made from best available copy. 
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(*Metal films, Thermoelectricity), Bismuth alloys, 
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Copper alloys, Bromine compounds, Vapor plating, 
Resistance (Electrical), Impurities, X-ray diffraction 


analysis, Aging (Materials), 


investigation was made the properties thin 

film evaporated thermoelectric materials. Layers 
either p-type can formed with electrical charac- 
teristics approaching those bulk materials. Variations 
the properties can made through controlled evapo- 
ration rate and substrate X-ray studies 
the deposited films have been undertaken well 
preliminary Hall measurements made some 
Diffraction patterns both bulk materials and films are 
highly complex and although certain correlations 
electrical properties and structure have been observed, 
detailed interpretations the patterns have not been 
possible this time. Annealing studies have shown that 
marked changes can made film properties principally 
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Foreign Tech, Div., Air Force Systems Command, 


Wright-Patterson AFB, 
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Mass-spectrometric analysis showed that the predom- 
inant gaseous impurities evolved from cesium samples 
subjected high temperature reflux distillation high 
vacuum were H2, N2, summary the analysis, 
representing results obtained from 15-gram cesium 
samples, 
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Institute for the Study Fatigue and Reliability, 
Columbia Univ., New 
STRAIN INCOMPATIBILITY AND GRAIN 
BOUNDARY DAMAGE FATIGUE, 
Technical rept. no. 
Maria Ronay. Aug 64, 43p 
Contract Nonr266 91, Proj. 064 470 
Unclassified report 


Descriptors: (*Fatigue (Mechanics), Grain boundaries), 
(*Grain boundaries, Fatigue (Mechanics)), Micro- 
structure, Brass, Copper, Deformation, Strain 
(Mechanics), Grain structures (Metallurgy), Fracture 
(Mechanics), Surface properties, Metals. 


shown observation the cyclically deformed 
structure Fcc metals that even under conditions slip 
concentrated bands, the restraint neighboring grains 
significantly affects the damage developing these bands. 
higher strain amplitudes which slip not 
ted the restraint neighboring grains produces grain- 
boundary damage. The concept strain incompatibility 
used interpret the observations also implies that typical 
surface phenomena observed fatigue such notches 
and stiles the surface low strain amplitudes and 
rumpled surfaces due grain distortion high strain 
amplitudes are mechanisms for the relief strain 
incompatibilities rather than primary causes fatigue 
damage, while the significance subgrain formation with 
respect fatigue changes the course cyclic 
straining. (Author) 
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Institute for the Study Fatigue and Reliability, 
Columbia Univ., New York, 
MECHANISM FATIGUE DEFORMATION 
ELEVATED TEMPERATURES, 
Technical no, 
Ronay, Reimann, and Wood, Jun 64, 
Contract Nonr266 91, Proj, 064 470 

report 


Descriptors: (*Fatigue (Mechanics), High- 
temperature research), (*High-temperature research, 
Fatigue (Mechanics)), Brass, Deformation, Grain 
boundaries, Crystal lattice defects, Fracture 
(Mechanics), Surface properties, Corrosion, 
Microstructure, 


The basic mechanism fatigue studied annealed 
alpha-brass subjected alternating torsion room 
temperature, 100C, 200C, 300C, and 400C and 
shown.that the slip-zone microcracking which characterizes 
fatigue damage produced small amplitudes room 
temperature progressively replaced grain-boundary 
cracking elevated temperatures, replacement being 
complete 400C, Replacement occurs not because slip 
activity decreases but because slip-movements elevated 
temperatures cease concentrate narrow zones and 
instead Decrease amplitude 400C though 
permitting longer lives specimens before fracture 


PHYSICS Division 


actually causes increase grain-boundary damage, 
anomaly attributed the greater difficulty elevated 
temperature starting and propagating Surface 
corrosion was most pronounced along slip-bands but since 
elevated temperatures the slip bands showed cracking, 
the surface corrosion did not appear influence onset and 
early spread fatigue damage. (Author) 
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Battelle Memorial Inst,, Columbus, Ohio, 

STOPPING ELASTIC COLLISIONS PARTICLES 
FROM UNIDIRECTIONAL PLANE SOURCE, 

Interim technical rept., 

Contract AF33 657 8853, Proj. 7885, Task 788501 

ARL 129 


Unclassified report 


Descriptors: (*Electron bombardment, Elastic 
scattering), (*Particle beams, Elastic scattering), 
Solids, Semiconductors, Isotropism, Moments, Integral 
transforms, Moments, 


Calculations are made certain averages for particles 
from plane, unidirectional source being slowed down 
elastic collisions infinite medium randomly 
located target atoms, Calculations are based the 
moments form the Boltzmann transport equation and 
follow procedures frequently used the theory neutron 
moderation, Assuming isotropic scattering center 
mass coordinates, averages are determined for powers 
the distance from the source and for Legendre polynomials 
which give information the direction motion, When 
the mean free path varies power the energy 
number averages are determined all energies for 
equal masses fast particles and target atoms, and for 
the first collision interval for unequal masses, Express- 
ions for spatial averages zero energy are obtained 
taking the Laplace transform the moments equation. 
few comparisons are made with moments calculated other 
methods and comments are included the place such 
calculations the theory the stopping kilovolt ions, 
appendix reports some preliminary results for 
anisotropic scattering. (Author) 
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Research and Advanced Development Div., Avco Corp., 
Wilmington, 

PROPAGATION ACOUSTIC-GRAVITY WAVES 
TEMPERATURE-AND WIND-STRATIFIED ATMOSPHERE, 
Scientific rept. 

Allan Pierce, Aug 64, 54p RAD-TR-64-33 
Contract AF19 628 3891, Proj, 7637, Task 763702 

AFCRL 711 


Unclassified report 


Descriptors: (*Sound transmission, Atmosphere), 
(*Atmosphere, Acoustics), (*Acoustics, Atmosphere), 
Mechanical waves, Propagation, Atmospheric motion, 
Wind, Temperature, Perturbation theory, Integrals, 
Theorems, Geophysics, 


theory presented which permits the study the effects 
horizontal winds the dispersion and amplitudes 
acoustic-gravity waves the that 
the effective horizontal group velocity for given frequency 
given normal mode depends direction propagation 
well frequency and that not necessarily the 
same direction the horizontal wave number vector. 
number useful integral theorems are derived from 
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possibility correlating the expected data new way. 
The results this new correlation are dependent upon 
wind properties only, and are independent flame proper- 
(Author) 
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Magnetic materials, Nuclear magnetic resonance, Lasers, 


Photons, Ions, Electrons, Antiferromagnetism, Cyclotron 
resonance phenomena, Aluminum, Magnetic fields, 
Crystallography, Paramagnetic resonance, Attenuation, 
Superconductors, 
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Brandeis Univ., Waltham, Mass. 

CONTINUOUS REPRESENTATIONS THE STATISTICAL 
THEORY ELECTRONIC ENERGIES, THE SELF- 
CONSISTENT FIELD, 

Technical rept. 11, 

Sidney Golden and George Handler. 25Sep 64, 20p 
Contract 01, Proj. NRO51 362 


Unclassified report 


Prepared cooperation with Tufts Univ., Medford, Mass, 


Descriptors: (*Quantum mechanics, Statistical analysis), 
(*Electrons, Energy), (*Continuum mechanics, Statistical 
analysis), Helium, Beryllium, Neon, Density, Particles, 
Equations, Functions, Integrals, Theory. 


self-consistent field approximation has been applied 
the continuous representation version statistical theory. 
Calculations have been carried out for (3S and 1S), 
(++)(1S), Be(1S) and Binding energies are about 
greater than experimental shell structure 
electron density was obtained, however, which reflects 
inadequacy the theory approximating such properties. 
Nevertheless, the densities obtained gave relatively good 
estimates the mean values the nth power, 
=n<or=+ (Author) 
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Foreign Tech. Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 
DETERMINING THE AVERAGE SPEED AND CONCEN- 
TRATION PARTICLES RAPID FLUX 
RAREFIED PLASMA, 
Cherenkov, Yu. Sevast'yanov, and 
Yu. Lukoyanov. Oct 64, 13p 
FTD TT64 947; 71558 

Unclassified report 


Unedited rough draft trans. Akademiya Nauk 
Izvestiya. Mekhanika Mashinostroenie, 1964, no. 
25-29. 
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Descriptors: (*Plasma medium, Particles), Gas 
flow, Velocity, Density, Measurement, Vacuum 
systems, Diaphragms (Mechanics), USSR, 


method presented for determining the average speed 
and concentration the particles rapid flow 
rarefied plasma and also the force action this flux 
body placed it. The proposed method based 
the simultaneous measurement the number particles 
passing unit time through determined section and 
the force action this number particles body, 
the coefficient frontal resistance which precisely 
known. such body there proposed the called 
‘pulse trap' trap) which, meeting with the particles 
the flux, causes them practically 
absolute inelastic collision. (Author) 
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Foreign Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio. 
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Unclassified report 


Unedited rough draft from Sovetskii Patriot (USSR) 


Descriptors: (*Lasers, Scientific research), Quantum 
mechanics, Electromagnetism, Oscillation, Ruby, Light, 
Weapons, USSR, 


recent years, science and technology, rapic develop- 
ment has been achieved quantum electronics, one the 
newer branches physics. The large scale achievements 
this field have resulted the creation its own special 
type technological miracle: quantum mechanical genera- 
tors electro-magnetic oscillations light the 
lasers. popularized description this phenomenon 
presented, 
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Space Sciences Lab., General Electric Co., 


Philadelphia, Pa. 


EXACT CALCULATION MOMENTUM AND 
ENERGY EXCHANGE COLLISION INTEGRALS OVER DIS- 
PLACED MAXWELLIAN DISTRIBUTION FUNCTIONS, 
Technical information series, 

John Smith. Aug 64, 37p R64SD54 

Contracts AF33 657 8298,. AF49 638 914 


Unclassified report 


Descriptors: (*Magnetohydrodynamics, Plasma medium), 
(*Plasma medium, Particles), Momentum, Energy, 
Integrals, Statistical functions, Partial differential equa- 
tions, Special functions (Mathematical). 


The report contains the details the exact evaluation 
the momentum and energy exchange collision integrals for 
particles interacting through potential which depends upon 
some arbitrary power the interparticle distance and for 
displaced Maxwellian distribution functions possessing 
different temperatures and mean velocities. discussion 
the applicability the calculation the framework 
the solution the Boltzmann equation presented and the 
results are applied electron conduction the presence 
strong electric fields with emphasis electron run-away. 
(Author) 
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analysis, Functions, Inequalities. 
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Unclassified report 
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Research Foundation, Contract AF19 604 6141. 


Descriptors: (*Ammonia, Absorption spectrum), 
(*Infrared spectroscopy, Ammonia), Nitrogen, Chemical 
bonds, Band spectrum, Tables, Spectrum analyzers, 
Planetary atmospheres. 


Apparatus and experimental techniques used the 
measurement the total absorptance the ammonia 
bands near 950, 1628 and 3300/cm are described. The 
total absorptances these bands 25C were measured 


PHYSICS Division 25° 


for pure samples ammonia arid for ammonia mixed 
with nitrogen. The results are displayed graphically 
with total absorptance shown function absorber 
concentration and equivalent pressure, which depends 
upon the partial pressures the two gases. The ex- 
perimental values partial pressure, total pressure and 
total absorptance are tabulated and tracings many 
the spectra are shown. Values for intensity are given 
for each region studied. The equivalent pressure ex- 
pressed function the self-broadening coefficient, 
which related simple kinetic theory the ratio 
the optical collision diameters. These derived ratios 
are listed. (Author) 
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Redstone Scientific Information Center, Redstone 
Arsenal, Ala, 
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stopping environment the essence the decision 
process that eventually terminates. Examples 
such processes include house-searching, mate selection, 
and many kinds investment decisions. 
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Defense Metals Information Center, Columbus, Ohio. 
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Descriptors: (*Nickel alloys, Thermal joining), (*Welding, 
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erties, Mechanical properties, Aluminum alloys, Tita- 
nium alloys, Niobium ailoys. 


Because special interest Alloy 718, the Defense 
Metals Information Center has summarized information 
the welding and brazing the alloy. Two principal 
resons for the interest this alloy are its good form- 
ability and its good weldability, expecially under restraint. 
The greater portion the fusion welding Alloy 718 has 
been done the gas (TIG) process. 
discussion welding atmosphere, filler metals, heat 
treatment welds, welding under restraint, and weld 
toughness presented the section fusion welding. 
Information also presented resistance welding and 
electron-beam welding Alloy 718. The final section 
this report deals with the brazing Alloy 718. 
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Defense Metals Information Center, Columbus, Ohio. 
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Robert Evans. Jun 64,.15p 

Contract AF33 615 1121, Proj. 8975 
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Descriptors: (*Welds, Porosity), (*Welding, Titanium 
alloys), (*Titanium alloys, Welds), Hydrogen, Cleaning, 
Welding rods, Contamination, Gases. 


Porosity fusion welds titanium has been encountered 

some extent all programs using this joining method. 
While measures control cleanliness and employ 

good welding techniques have successfully reduced the 
occurrence porosity, specific indentification the various 
causes porosity still lacking. Some factors suspected 
causing porosity titanium welds are hydrogen, 
liness joint area, contamination filler wire, and welding 
procedures and techniques. 
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(*Rolling (Metallurgy), Tantalum alloys), Heat treatment, 
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This quarterly report describes the investigation 

the processing procedures used convert T-222 from arc 
cast ingot sheet. The effects prior reduction, the 
number and temperature intermediate anneals, and the 
temperature the final anneal were evaluated with respect 
2400F tensile properties. Preliminary results indicated 
that intermediate and final annealing temperature had 
significant effect tensile properties. (Author) 
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Foreign Tech. Div., Air Force Systems Command, 
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Descriptors: (*Thrust bearings, Lubrication), (*Lubri- 
cation, Thrust bearings), Starting, Floating bodies, 
Float, Differential equations, Fluid dynamic properties, 
Friction, USSR, 


The hydrodynamics oil film has been considered 

and the basic principles operation plain bearings 
start-up have been established previously The solution 
the problem was carried out the assumption that the 
case bearings with self-adjusting pads the ratio the 
layer thickness the gap inlet outlet oil inde- 
pendent time. This article deals with the problem 
more complete extent without introducing additional 
limitations imposed the rotation the pad, (Author) 
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Francisco, 
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There has been certain amount scepticism and even 
apprehension the part accountants with respect the 
sudden appearance scientists the affairs the business 
world. particularly perplexing feature operations re- 
search the use mathematical language, even when 
dealing with conventional problems. This paper explains 
layman's language, why scientists use mathematics both 
the physical sciences and the problems the business 
world, The businessman the future need not become 
mathematician, mathematics business may con- 
sidered highly sharpened form common sense. 
illustration the use mathematics, cost accounting 
problem discussed and shown that statistical 
definition can lead simplified pricing 
methods and management controls. Also, some the con- 
fusing aspects accounting can avoided 
using mathematical techniques. (Author) 
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The radial extrusion process has been developed and 
demonstrated feasible method for precision 
forging gears and turbine wheels with integral blades. 

state-of-the-art survey indicated need for improved 
forming process rapidly and economically fabricate the 
high temperature metals and superalloys into advanced 
aircraft and aerospace components. The development 
program initiated fulfill these objectives included 
single station screening phase develop the process 
components and full scale effort fabricate and evaluate 
turbine wheels and gears. Results the screening tests 
used evaluate expendable materials for forging die 
inserts showed high density alumina product most 
promising. Precision cast steel inserts performed 
satisfactorily permanent type inserts. The success 
using individual die inserts precision forging opera- 
tion depended unique hydraulic closure mechanism 
which adapted the forging tooling 8000-ton mechanical 
press. The developed process was used produce high 
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quality turbine wheels with integral blades from several 
superalloys. Precision tolerances, excellent surface 
finish, and minimum stock removal were obtained 
forging the material into individual die cavities having 
zero draft the sides. The process was verified the 
satisfactory metallurgical and mechanical properties 
obtained from the forgings produced during prototype 
production run. (Author) 


AD-607 390 Div. 26, 
OTS Prices: $2.00/MF $0.50 


Redstone Scientific Information Center, Redstone 
Arsenal, Ala, 

PRINCIPLES MAGNETOHEAT TREATMENT 
STEEL, 

Roman Skorski, Sep 64, 39p 

RSIC 279; 71576 


Unclassified report 


‘Trans. Instytut Mechaniki Precyzyjnej. Prace 
(Poland) 1961, 34, 37-50. 


Descriptors: (*Steel, Heat treatment), (*Heat treatment, 
Magnetic fields), Iron, Magnetostriction, Grain structures 
(Metallurgy), Magnetic properties, Surface tension, 
Mechanical 


Survey literature dealing with research into mag- 
netoheat treatment steel; Mechano-electro-magnetic 
effects and their role magneto-heat treatment; Ex- 
planation the composite pulses iron terms 
magnetostriction consisting two components: positive 
and negative; Fine grain formation steel annealed 
magnetic field due increased surface tension caused 
this field; Explanation the mechanical properties 
iron annealed magnetic field with the aid the 
hypothesis disc-shaped iron atoms; The existence 
shown the tetragonal allotropic form iron, (Author) 


AD-607 394 Div. 26, 
OTS Prices: $1.00/MF $0.50 


Redstone Scientific Information Center, Redstone 
Arsenal, Ala. 
ABOUT THE STRESS DISTRIBUTION ELECTRIC 
RESISTANCE WELDING JOINTS THIN SHEET METALS, 
Franz Bollenrath. Oct 64, 16p 
RSIC 297; 71578 

Unclassified report 


Trans. Deutsche Versuchsar stalt fur Luftfahrt, e.V. 
Jahrbuch (Germany) 1937, Jan, 303-307. 

Legibility this document part unsatisfactory. 
Reproduction has been made from best available copy. 


Descriptors: (*Welds, Stresses), (*Sheets, 
Welding, Resistance (Electrical), Metals, Fatigue 
(Mechanics), Rupture, Photoelasticity. 


three models made from Trolon the edge stresses 

are determined means the photoelastic method for 
simplified conditions resistance-welded joints over- 
lapped sheet metals equal thickness. The stress maxima 
have been found the edge the seam; they are 5.43 
times the mean stress the metal for the single single- 
shear joint and 1.75 times for the single double-shear joint 
and 4.3 times for the single-shear double joint. Fatigue 
ruptures spot-welded joints start from positions where 
according stress measurements the greatest pulling 
stresses occur. (Author) 
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Descriptors: (*Drawing (Machine processing), Rocket 
cases) (*Rocket cases, Manufacturing methods), (*Rocket 
motors (Solid propellant), Rocket cases), Tools, Dies, 
Steel, Nickel alloys, Cobalt alloys, Molybdenum alloys, 
Grain structures (Metallurgy), Heat treatment, Tests, 
Hydrostatics, Metal forming presses, Maraging steels, 
Machining, 


The general objective this contract utilize the 

hot cup-cold deep draw fabrication method develop im- 
proved monolithic rocket motor cases for (and over) 
diameter solid propellant rockets. The specifice goals are: 
The development reliable motor cases with hoop 
stress limits substantially excess 200, 000 PSI steel 
ease industrial scale, producibility proven 
reliability tests final full scale. The objective 
accomplished utilizing the Pershing 2nd stage motor case 


AD-607 341 Div. 27, 
OTS Prices: $0.50 


Space Technology Labs., Inc., Los Angeles, Calif. 


PROPULSION SYSTEMS Division 


EXPERIMENTAL INVESTIGATION 
Semi-annual rept. for Jan-30 Jun 59, 
STL/TR-59-0000-00713 
Contract AF04 647 309 
Unclassified report 


Descriptors: tanks, Sloshing), (*Sloshing, 
Damping), Guided missiles, Configuration, Mechanical 
waves, Nonlinear systems, Measurement, Rings, 
Hemispherical shells. 


Experimental techniques were developed for measuring 
slosh damping variety tank and baffle configurations. 


‘The various methods were compared and shown 


satisfactory agreement. The Able-Star damping investi- 
gation made use one the methods having the broadest 
application possibilities. systematic variation tank- 
shape parameters continuing support ballistic 
missile programs like ATLAS, TITAN, and THOR, and 
preparation for the needs future space explorations 
systems. Nonlinear damping effects were investigated. 
Waves sweeping across domed tank bottom resulted 
plunging flow with high but erratic damping. Waves 
splashing against damping rings were quickly damped, but 
new slosh mode persisted with low damping. (Author) 
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PSYCHOLOGY AND HUMAN ENGINEERING Division 


engineering), (*Indexes, Electronic equipment), 
Instruction manuals, Operators (Personnel), 
Reliability, Time, Performance (Human), Operation, 


This manual intended provide guidance for evalua- 
tors applying the Index Electronic Equipment 
Operability. addition this manual, application the 
Index requires Data Store booklet and Evaluation 
Booklet. The Data Store provides quantitative standards 
for estimating human reliability and speed performance 
for various types The Evaluation Booklet 
contains standard format for recording the results 
Background information concerning the Index 
and description its development are presented the 
technical report, Development Index Electronic 
Equipment This instruction manual divided 
into three major sections. The first section provides 
general description the Index and its purpose. The 
second section contains detailed instructions for applying 
the Index. Explicit instructions are provided for the data 
collection, scoring, and summarizing steps the evalua- 
tion, General guidance offered for the judgmental 
processes interpreting the results the evaluation and 
deriving design and other recommendations. The third and 
final section the manual the Appendix, which contains 
samples the various forms used the application 
the Index. (Author) 


197 Div. 
OTS Prices: $0.50 


Miami Univ., Coral Gables, Fla. 
CONFORMING BEHAVIOR FUNCTION THE 
INTERACTION SITUATIONAL VARIABLES AND 
NEEDS FOR AFFILITATION AND ACHIEVEMENT, 
Tec rept, no, 
Fyank Sistrunk and John McDavid, Aug 64, 
Nonr840 22, Proj. NR177 303 

Unclassified report 


Legibility this document part unsatisfactory. 
Reproduction has been made from best available copy. 


(*Behavior, Motivation), (*Group 
dynamics, Behavior), Performance tests, Stress 
(Psychology), Word association, Social psychology, 
Students, Analysis variance, 


order explore the interactive effects several 
variables which have been demostrated, isolation, 
govern the occurrence conforming behavior, complex 
multivariate study was Variables investigated 
included three situational factors (ambiguity the judg- 
mental task, goal-orientation the subject performing 
the task, and prestige the source social influence 
pressures) and one motivational factor (relative dominance 
achievement affiliation motivation measured 
the EPPS), Subjects were university students, and 
social pressures were applied judgments word 
bility pressures conform occurred regardless 
other conditions (a) difficult ambiguous tasks 
compared easy unambiguous tasks and (b) when subjects 
were informed that the was potential assessment 
intellectual ability than when they were told that was 
investigation conventionality word 


OTS Prices: $0.50 


Miami Univ., Coral Gables, 
INTERACTIONS SITUATIONAL AND MOTIVATIONAL 
VARIABLES THE GENERATION NORMATIVE AND 


INFORMATIONAL SOCIAL INFLUENCE, 
Technical 
Frank Sistrunk and John McDavid. Aug 64, 35p 
Contract Nonr840 22, Proj. NR177 303 
Unclassified report 


Legibility this document part unsatisfactory. 
Reproduction has been made from best available copy. 


Descriptors: (*Behavior, Motivation), (*Group 
dynamics, Behavior), Social psychology, Personality, 
Performance tests, Stress (Psychology), Word 
association, Students, Analysis 


complex multivariate study designed explore the 
interactive effects frequently demonstrated determinants 
conforming behavior, both predispositional personality 
factors and situational conditional factors were investigated 
within common Two predispositional factors 
(tendencies respond potential social influencers 
sources information, and generators norms for con- 
ventional acceptable behavior) and four situational factors 
(task ambiguity, prestige the influencer, goal-set 
executing the task, and degree commitment discuss and 
defend expressed judgments) were investigated. Observa- 
tions conforming behavior 160 college students under 
various combinations these conditions were made 
contrived groups exposed influence their judgments 
word synonyms test, The greatest 
significance the investigation lies the demonstration 

considerable mutual interdependence among the factors 
investigated, secondary contribution derived from 
findings which suggest the nature particular conditions 
under which particular variables (especially personality 
factors) operate differentially governing the occurrence 
conformity, Finally, there are several implications 
which support the differentiation multiple motivational 
bases underlying the occurrence overt conforming 
responses, (Author) 


AD-607 243 Div. 
OTS Prices: $0.50 


Educational Testing Service, Princeton, 
SOME EFFECTS COMMUNICATION RESTRAINTS 
PROBLEM-SOLVING BEHAVIOR, 
Technical and Research bulletin, 
Carolyn McConville and John Hemphill, 
Sep 64, 36p 
Contract Nonr2959 
Unclassified report 


Descriptors: (*Group dynamics, Social 
communication), (*Social communication, Performance 
(Human)), Behavior, Social Psychometrics, 
Students, Females, 


The present experiment tests the hypothesis that commu- 
nication facilitates the development structure-in-inter- 
action and thus contributes the effectiveness the 
group's problem-solving activities. The subjects, 120 
women, most whom were college graduates and ranged 

age from years, were divided into groups 
four members each, One-third were designated Free 
Communication groups, another third Limited Commu- 
nication groups, and the final third Communication 
groups, The task for all groups was identical: light 
number moves. Rules defining permissible moves were 
imposed create mutual task, The Free Communication 
groups were permitted send written message any 

(all) their partners between trials; the Limited Commu- 
nication groups were required send message each 

their partners between trials; the Communication 
groups were required send message the experimenter 
the end each trial. Measures relating task effective- 
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PSYCHOLOGY AND HUMAN ENGINEERING Division 


Psychophysiology, Psychometrics, Correlation techniques, 
Rats. 


The effects conditioning performance and extinction 

Fixed Effort (FE) schedule reinforcement were 
investigated. schedule programmed requiring 
that the cumulative sum the efforts individual response: 
larger than pre-selected constant criterion (specified 
the time integral force the response. The major 


findings reported this study are: decrease reinforce- 


ment rate function the increased effort requirement 
per reinforcement; apparent inhibiting effect high 
effort requirements effort per response; effect 
effort per reinforcement resistance extinction; sig- 
nificant increase the variability effort per response 
during extinction; significant difference between the effort 
distributions the gm. differentiation animals and 
the gm. -sec. animals; and correlation between the 
direction and amount change effort per response from 
conditioning extinction. 


AD-607 335 Div. 
OTS Prices: $1.00/MF $0.50 


Northwestern Univ., Evanston, 
PSYCHOPATHY, NEUTORTICISM AND VERBAL 
CONDITIONING: REPLICATION AND EXTENSION, 
Herbert Quay and William Hunt. 
1962 
Contract 
Unclassified report 


Descriptors: (*Criminology, Psychometrics), 

(*Abnormal psychology, Conditioned reflex), (*Psychoses, 
Verbal behavior), Neuroses, Personality, Naval 
personnel, Prisoners, Social psychology, Reaction 
(Psychology), Analysis variance. 


previous paper (Johns and Quay, 1962) was found 
that criminal offenders the military service who had 
scored high factorially derived questionnaire for the 
measurement Psychopathic Delinquency failed 
condition standard verbal conditioning paradigm when 
compared with group offenders who had scored high 
similarly derived scale for Neurotic Delinquency and 
with group controls. The results this experiment 
were interpreted support for the hypothesis that the 
psychopathic individual comparatively unresponsive 
social reinforcement. This interpretation was turn 
related Cleckley's (1955) concept Semantic Dementia. 
Raised, but unanswered, was the question the relation- 
ship poor conditionability this group manifest 
anxiety and extraversion. for this study were all 
incarcerated institution for more serious offenders 
the Navy. sample 458 prisoners, almost the 
entire population the facility, was administered the 
Psychopathy and Neuroticism factor scales (Peterson, 
Quay and Tiffany, 1961) used the previous study. Means 
were computed for the entire sample and one group was 
then identified who had scored above the mean 
Psychopathy and below the mean Neuroticism; another 
group was identified who had scored above the mean 
Neuroticism and below the mean Psychopathy. 


AD-607 336 Div. 
OTS Prices: $3.00/MF $0.75 


California Univ., 
BEHAVIORAL RESEARCH DURING THE 1963 
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AMERICAN MOUNT EVEREST EXPEDITION, 
Annual rept. no, (final), 
James Lester, Jr. Sep 64, 64p 
Contract Nonr3930 00, Proj. NR171 257 
Unclassified report 


Descriptors: (*Behavior, Stress (Physiology), (*Group 
dynamics, Behavior), (*Personality, Psychometrics), 
Sociometrics, Attitudes, Performance (Human), 
Reasoning, Social psychology. 


This project was designed take advantage 
unusual opportunity observe men under presumably 
severe real-life stress, namely the American Mount 
Everest Expedition extensive personality 
assessment was done before the team left this country; 
the principal investigator accompanied the team the 
mountain and made informal observations the men 
the field; team members filled out various questionnaires 
and rating scales during, and after the expedition. 
This data collection program was meant give informa- 
tion concerning individual personality structures and 
dynamics, reactions actual stress, interpersonal 
behavior the field, and the process developing 

stable interpersonal relationships within the group, 

this process has been conceived and studied 
Newcomb, 


AD-607 357 Div. 28, 
OTS Prices: $1.00 


Boeing Co., Seattle, Wash, 
IDENTIFICATION OBLIQUE FORMS, 
Final rept., 
Aug 64, 160p 
Contract AF30 602 2965, Proj. 8501, Task 850101 
RADC TDR64 144 
Unclassified report 


Descriptors: (*Photointerpretation, Performance 
(Human)), (*Photointerpretability, Aerial photographs), 
Target recognition, Vision, Photointerpreters, Optical 


Accuracy form recognition was determined for 
observers who viewed photographic slide projections 
nine military-type targets each ships, airplanes, 
ground vehicles), The veiws represented the imagery 
included five oblique viewing angles and five orientations 
(compass directions), They were displayed three 
levels each exposure time, image quality (blur), 
contrast, and scale ratio. Tests the statistical signi- 
ficance the differences performance function 
changes oblique angle view, orientation target 
(with respect compass direction), image quality, 
luminance contrast, and exposure time revealed that 
each main effect was significant .05) for least 
eight the nine target-class/scale-ratio combinations, 
One interaction, obliquity orientation, was significant 
.01) for all nine combinations, Only the re- 
maining interactions were Views from 
corresponding positions opposite sides the long 
axis target tended yield equivalent performance 
second study revealed similar tendency for 
views balanced about the short (Author) 
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AD-606 950 Div. 30, 
OTS Prices: $0.50 


Sylvania Electric Products, Inc., Waltham, Mass. 
RESEARCH PROGRAM EXTEND THE THEORY 
WEIGHT DISTRIBUTION AND RELATED PROBLEMS 
FOR CODES, 
Summary scientific rept. for Jun 62-May 63, 
Frazyer Mattson, Jr. Jul 63, 40p S-1015-2 
Contract AF19 604 8516, Proj. 5628, Task 562801 
AFCRL 321; N63 23375 

Unclassified report 


Formerly listed AD-449 


Descriptors: (*Coding, Scientific research), Errors, 
Corrections, Groups (Mathematics), Conformal mapping, 
Invariance, Projective geometry. 


Section the report methods induced represen- 
tations were applied questions weight distribution 
certain quadratic residue codes. This section partly 

exposition work Gleason and Prange. the prime 
denotes the block length this cyclic (p,(p+1)/2) code 
(over for certain q), the coordinate indices are identi- 
fied with the finite points the projective line over 
new coordinate was then introduced for the infinite point, 
that the code replaced (p+1, (p+1)/2) code. The 
main result (due Gleason and Prange) was that 

this new code invariant under the permutation coor- 
dinates (with sign changes, general) induced the pro- 
jective unimodular group acting the coordinate indices. 
This property allows one deduce some results the 
congruence the weights modulo various especially 

over GF(2) block length 3p, where prime and has 
even multiplicative order modulo were defined. These 
codes have the property that all odd weights them are 

least Whether the even weights are least the 
order not known; but the smallest even weight found 


AD-606 972 Div. 30, 
OTS Prices: $4.00/MF $0.75 


Air Force Materials Lab., Research and Technology 
Div., Wright-Patterson AFB, Ohio. 
PERFORMANCE AND APPLICATION DOUBLE- 
BEAM INFRARED SPECTROPHOTOMETER THE 
Rept. for Mar 63-Apr 64, 
Neil McDevitt and Adele Aug 64, 104p 
Proj. 7360, Task 736005 
TDR64 192 

Unclassified report 


Prepared cooperation with Cincinnati Univ., 


Descriptors: (*Spectrophotometers, Operation), (*Infrared 
spectroscopy, Spectrophotometers), Spectrum analyzers, 
Calibration, Performance (Engineering), Absorption 
spectrum, Water vapor, Organic compounds, Inorganic 
compounds, Oxides, Spectra (Infrared), 


discussion presented calibration and performance 
far infrared double-beam spectrophotometer the 
region 350 cm(-1), The spectrum the pure 
rotational absorption bands water vapor recorded 
with Perkin-Elmer Model 301 shown for this region. 
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Giannini Controls Corp., Malvern, Pa. 
MODEL FLY PROGRAM, PARTI, THEORETICAL 
INVESTIGATIONS AND PRELIMINARY DESIGN 
CONSIDERATIONS, 
Status rept. for Sep 62-31 Aug 63, 
Jul 64, 88p 
Contract AF33 616 8260, Projs. 1469, 8219, 
Tasks 146901, 821901 
FDL TDR64 
Unclassified report 


Descriptors: (*Wind tunnels, Design), Wind tunnel 
models, Construction, Aeroelasticity, Control systems, 
Simulation, Suspension devices, Instrumentation, Data 
processing systems. 


status report the MODEL FLY program presented. 
The report presents the results the preliminary con- 
siderations for development the MODEL FLY testing 
technique. The MODEL FLY program objective 
develop wind tunnel testing technique for simulating 

the effects aeroelasticity the structural loads and 
stability and control response full scale vehicles. 
dynamic mounting system developed which allows 
scaled elastic models perform ‘free maneuvers 
the wind tunnel. The MODEL FLY development encom- 
passes six technical areas: similitude theory, model 
construction, mounting system, control theory, instrumen- 
tation, and data processing. The problems each area 
are discussed and possible methods solution outlined. 
The present status the development summarized and 
future direction discussed. (Author) 


AD-607 117 Div. 30, 
OTS Prices: $4.00/MF $0.75 


Air Force Inst. Tech., Wright-Patterson AFB, 
APPLICATION HETERODYNE ANALYZERS 

PULSE ANALYSIS, 

Master's thesis, 

Quinn and Thomas. Aug 64, 116p 

AFIT GE/EE/64 

Unclassified report 


Legibility this document part unsatisfactory. 
Reproduction has been made from best available copy. 


Descriptors: (*Shock waves, Measurement), (*Wave 
analyzers, Shock waves), Phase measurement, Sampling, 
Fourier analysis, Series, Intergral transforms, Ampli- 
tude modulation, Statistical 


Measurement the amplitude and phase spectra 

shock pulses investigated. Sampling theory used 
show that these spectra may uniquely defined samples 
which can determined from measurements made 
the shock pulse. shown that 
heterodyne analyzers can used measure the amplitude 
spectrum samples. original phase angle measurement 
system described. The described system used 
measure the spectra shock pulses and shown 
provide adequate results. (Author) 
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Foreign Tech, Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio, 

NEW ELECTRONIC COMPUTERS FOR ENGINEERING 
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RESEARCH AND RESEARCH EQUIPMENT Division 


Gaitenby, and George Sholes 

Output characteristics and construction interim word 
reading machine, Paul Brubaker, Franklin Cooper, 
Jane Gaintenby, and Eugene Peterson 

The development and evaluation optophone devices for 
the blind, John Coffey 

The development and evaluation personal reading 
machine for the blind, Hans Mauch and Glendon 
Smith. 


AD-607 209 Div. 30, 
OTS Prices: $1.00/MF $0.50 


Air Force Materials Lab., Research and Technology 
Div., Wright-Patterson AFB, Ohio. 
CALORIMETER FOR MEASURING THE LOW 
TEMPERATURE HEMISPHERICAL EMISSIVITY 
METALLIC AND CERAMIC SURFACES, 
rept. for Jul 63-1 Apr 64, 
Gerard Haury. Aug 64, 10p 
Proj. 7360, Task 736001 
TDR64 223 

Unclassified report 


Descriptors: (*Materials, Low temperature research), 
(*Calorimeters, Cryogenics), (*Cryogenics, Emissivity), 
(*Emissivity, Hemispherical shells), Metals, Ceramic 
materials, Helium, Liquefied gases, Evaporation, 
Thermal radiation, Calibration, Design, Aluminum, 
Honeycomb cores, Sandwich construction, Tests. 


apparatus was designed, constructed, and calibrated 
for the the hemispherical emissivity 
metallic and ceramic surfaces temperatures down 
60K, The technique based upon the measurement the 
rate evaporation liquid helium determine the heat 
flux. Accuracy the apparatus was determined 
percent based upon calibration using known heat inputs. 
Data are presented for aluminum honeycomb 

structure and alumina, (Author) 


220 Div. 30, 
OTS Prices: $0.75 


Midwest Research Inst., Kansas City, Mo. 
INVESTIGATION ELECTRO- AND MAGNETO- 
OPTIC TECHNIQUES FOR INFORMATION STORAGE 
AND RETRIEVAL, 
Technical documentary rept. for May 64-31 Jul 64, 
Contract AF33 657 11560, 7062, 2699P, 
Task 706201 
TDR64 228 

Unclassified report 


Descriptors: (*Data processing systems, Materials), 
(*Thin films (Storage devices), Production), (*Manganese 
compounds, Bismuth compounds), Data storage systems, 
Information retrieval, Intermetallic compounds, Ferro- 
magnetic materials, Magneto-optic effect, Optical 
properties, Crystals, Evaporation, Powders, Crystal 
structure, 


program research materials for high density 
information storage and retrieval was conducted, with 
emphasis the fabrication thin films This 
intermetallic compound ferromagnetic, with its axis 
easy magnetization along its hexagonal c-axis. Poly- 
crystalline films this material generally show strongly 
preferred orientation, with the c-axis normal the plane 
the film, Such configuration ideal for the employ- 
ment magneto-optical read-out systems. Major 
problems exist the control nucleation and growth 
suitably oriented MnBi, and was here that maximum 


effort was made, Several fabrication techniques were 
tried, including physical sputtering, grain-by-grain flash 
evaporation both mixed powders and preformed alloy 
powder, and sequential evaporation schemes, The latter 
method gave the best results spite problems inter- 
layer diffusion and compound formation, (Author) 


AD-607 228 Div. 30, 
OTS Prices: $1.00/MF $0.50 


Digital Systems Lab., Princeton Univ., 
IMPLICATION TECHNIQUES FOR BOOLEAN FUNC- 
TIONS, 
Technical 

Unclassified report 


Supported part the Bell Telephone Labs., Murray 
Prepared for presentation the Annual 
Symposium (5th) Switching Circuit Theory and Logical 
Design, Princeton, J., Nov 11-12, 13, 1964. 


Descriptors: (*Special functions (Mathematical), 
Computer logic), (*Computer logic, Special functions, 
Mathematical)), Switching circuits, Mathematical 
logic, Numerical analysis, Prime numbers, 

Matrix algebra, Circuits, Computers. 


This paper presented several uses the logical 

connective implication problems interest switch- 
ing theory. ‘The implications which hold among the prime 
implicants function were examined. new set 
necessary and sufficient conditions for determining 
essential prime implicants and rapid approximate method 
for obtaining minimal sums were included. (Author) 


AD-607 229 Div. 
OTS Prices: $0.50 


Digital Systems Lab., Princeton Univ., 
THE MINIMUM STAGE REALIZATION 
SWITCHING FUNCTIONS USING LOGIC GATES WITH 
LIMITED FAN-IN, 
Technical rept., 
Hicks and Bernstein. Aug 64, 14p 
PU-DSL-38 

Unclassified report 


Descriptors: (*Switching circuits, Gates (Circuits)), 
(*Gates (Circuits), Switching circuits), (*Computer 
logic, Special functions (Mathematical)), Mathematical 
logic, Optimization, Time lag theory, 


this paper method was presented for reducing the 
number stages logic the realization arbitrary 
Boolean function when upper bound exists the fan-in 
each gate. procedure for obtaining the minimum 
stage realization the function sum products form 
was first The use factoring reduce the 
number stages below this minimum was then described. 
(Author) 


AD-607 328 Div. 
OTS Prices: $3.00/MF $0.75 


Office Aerospace Research, Washington, 
OAR QUARTERLY INDEX CURRENT RESEARCH 
RESULTS, JUN 1964, 
Jun 64, 79p 
Unclassified report 


See also AD-600 160, 
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AD-607 383 Div. 
OTS Prices: $1.00/MF $0.50 


Thompson Ramo Wooldridge, Inc., Los Angeles, 

SHAPE PARAMETERS THE CLOSED MAGNETIC 

NOZZLE, 

Lee Heflinger. Feb 57, 10p RW(ARL)-7-2 
Unclassified report 


Descriptors: (*Nozzles, Geometric forms), Magnetic 
fields, Mathematical analysis, 


AD-607 398 Div. 
OTS Prices: $0.50/MF $0.50 


Naval Research Lab., Washington, D.C. 

DATA HANDLING SYSTEM FOR BENDIX DIGITAL 
COMPUTER. 

Interim rept., 

Sep 64, 26p 

Proj. 4054 
6144 

Unclassified report 


Descriptors: (*Digital computers, Systems engineering), 
(*Data processing systems, Digital computers), Data 
storage systems, Input-output devices, Compilers, 
Computer logic, Control sequences, Programming 
(Computers), 


This report describés methods and equipment used for 
transferring experimental data digital computer 
(Bendix G-15D). The data obtained remote field sta- 
tions sampling, encoding, and storing digital form 
magnetic tape, signals obtained during experiments con- 
cerning underwater sound, The computer used for cor- 
relation studies and other statistical analyses. The system 
described includes provision for the reading continuous 
field tapes into the computers, selection data means 
visual display, and plot Details hard- 
ware and programs using the G-15D computer central 
processor are (Author) 
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OTS Prices: $5.00/MF 


International Business Machines Corp., Oswego, 
AUTOMATED DIGITAL COMPUTER PROGRAM FOR 
DETERMINING RESPONSES ELECTRONIC SYSTEMS 
TRANSIENT NUCLEAR RADIATION, VOLUME 
PREDICT CIRCUIT ANALYSIS PROGRAM, 

Annual rept. vol. 

Aug 64, 193p 

Contract AF29 601 5399, Proj. 5776, Task 577602 

TDR64 


Unclassified report 


Prepared cooperation with Defense Atomic Support 
Agency, Washington, 

Legibility this document part unsatisfactory. 
Reproduction has been made from best available copy. 


Descriptors: (*Radiation damage, Programming (Compu- 
ters)), (*Programming (Computers), Circuits), (*Circuits, 
Analysis), Topology, Differential equations, Matrix algebra, 
Transients, Resistors, Coils, Capacitors, Digital computers, 
Operation, Instruction 


PREDICT IBM/7090/7094 program which automati- 
cally solves, from description the network topology, 
built-in differential and algebraic matrix equations which 
completely characterize the behavior complex network. 
The general approach the PREDICT formulation does not 
limit radiation applications; the radiation problem 
treated special case the general circuit analysis 
problem. The volume contains information useful cir- 
cuit analysts and computer programmers for application 
this detailed description PREDICT, dis- 
cussion its use and operation, and example problems are 
included demonstrate and verify its operation other 
computing facilities, The last section contains information 
machine requirements and off-line equipment necessary 
for the PREDICT system. (Author) 
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International Business Machines Corp., Oswego, N.Y. 
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Descriptors: (*Radiation damage, Programming(Compu- 
ters)), (*Programming (Computers), Electronic equip- 
ment), (*Electronic equipment, Analysis), Transistors, 
Diodes (Semiconductor), Capacitors, Transients, Digital 
computers, Operation, Instruction manuals. 
The TREAT (Transient Radiation Effect Automated 
Tabulation) system six independent, but complementary, 
digital computer programs was developed aid the proc- 
essing data transient and permanent effects radia- 
tion electronic components. Each program treats 
particular aspect the over-all processing task. Given 
raw laboratory data recorded before and after irradiation, 
the system provides calculated device parameters for each 
sample and the radiation induced change these 
These data are combined with radiation environment infor- 
mation, also processed the system, and applied the- 
oretical equations predict the response damage 
device parameters during irradiation. Information typi- 
cal rather than specific devices and/or radiation environ- 
ments also available for typical response 
many 1000 samples each transistors, diodes, and 
capacitors can processed concurrently. The report con- 
tains complete functional description the system well 
all necessary operating instructions. (Author) 
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DeHaven, Rev. May 60, 18p P-1349-RC 
Unclassified report 


Document microfiche only. 


Descriptors: (*Water supplies, California), 
(*Economics, Water supplies), Irrigation systems, 
Costs, United States government, Dams, Money, 
Industries, Water. 


Water not different from other resources most 
the ways often has unique, magical 
properties itself create wealth, nor cause the 
development region. Water different that 
features its supply, custom, and the development 
water law have placed largely the public 
Consequently, the development new supplies and its 

distribution often the responsibility government 
agencies, For-this reason, special problems arise the 
division the available supply among user categories and 
between regions. Decisions these matters are often 
made the political arena instead the market place 
with most other resources, Even so, important 
that the citizen-taxpayer become informed the economic 
aspects water supply. Otherwise, water development 
decisions government agencies may result the 
wasteful investment our other resources produce 
more water. Large dams and lengthy aqueducts for 
transferring water between regions are not the only alter- 
native sources increased water for our region. fact, 
they may often the most costly. 
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The relationship the Soviet Army the Communist 
Party and its leaders has always been complex and 
generally unsatisfactory all concerned. The security 
the Soviet state demands that there powerful armed 
forces its disposal. But while the Party minority 
elite group, the armed forces are national character 
and the Communists have always disrupted the people. 
The masters the Soviet Union who cannot forget that 
the armed forces, their nature, are potentially the 
strongest element the state, have consequently always 
feared The Party therefore has sub- 
ordinate the military its will and control very 
closely. Various party organizations and the special 
department the secyrity police have maintained such 
controls all levels the armed forces, Although 
always extensive, the actual degree party control has 
varied with the leadership's views concerning the loyalty 
the armed forces well with the requirements 
military efficiency. (Author) 
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For Soviet industry, the five years since Stalin's death 
were period continuous readjustment succession 
economic policy changes which reflected the contentions 
among the top political leadership during Khrushchev's 
ascent exclusive power. Considering the vacillations 
policy, and re-shuffling the machinery administration 
and planning which Soviet industry has been exposed, its 
over-all performance was remarkably 
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The author shows that economy each consumer 
has fixed income and acts maximize concave, 
continuous and homogeneous utility function, then both 


social welfare and community utility function exist. 
(Author) 
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The researches talmudists, just all serious studies 
current Soviet politics, can usefully contribute 
academic research the Soviet political system, They 
can provide valid evidence important problems, bring 
plausible hypotheses areas admitted ignorance, and 
raise provocative objections views held 
More generally, they can stimulate reflection the very 
nature the Soviet political 
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The present paper shows application the method 

planning. felt that this new method programming 
will the future turn out helpful analyzing 
wide range problems the field financial budgeting 
and the costing funds for corporations and financial 
institutions. Indeed, the method chance-constrained 
programming was explicitly developed take care the 
following two fundamental aspects planning, both 
which are characteristic the setting the problem 
financial budgeting: (a) there are usually and typically 
present large number constraints, institutional, 
subjective otherwise; and (b) the problem one 
planning the face uncertain future, the chance 
elements entering both the object function optimized 
and the (Author) 
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and Economic Development' (p. 164) and 'Pricing and Figcal 
Policies (p. 216) Allen and Unwin, LTD., London, 
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These are the second and third books the Allen and 

Unwin series which publishes work being carried the 
Massachusetts Institute Technology Center for Internation- 
Studies These books arise more less directly 
out the economic research conducted the Center, 
conjunction with various Indian research organizations and 
close cooperation with the Indian Planning Commission, 
The Capital Formation volume essentially collection 
papers macro-economic problems, centering around the 
theoretical bases some the Indian pre- 
paring the Third Five-Year Plan; and presenting theoreti- 
cal formulation for the construction alternative models for 
later plan The papers the Pricing volume 
discusses specific issues planning such sectoral 
pricing policies, fiscal policies, the conflict among plan 
objectives--in India. major theme underlying both these 
volumes the clarification the contribution that the 
economist, economist, can make the problems 
development particular country. 
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Obscurities, ambiguities and errors exist cost and 
supply analysis despite, because of, the immense 
literature the subject. Especially obscure are the 
relationships between cost and output both the long run 
and the short .Propositions designed eliminate 
some these ambiguities and errors are presented 
this paper. More important, these suggested propositions 
seem empirically valid. (Author) 
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Nov 58. 


Descriptors: (*Indonesia, Public opinion), (*Public opinion, 
Indonesia), Government (Foreign), Population, Leadership, 
Culture, Language, Economics, Social sciences, Political 
science, Attitudes. 


The report discusses the Indonesian self-image re- 
flected the various responses the Indonesian people 

the following question: our goal and our mission 
this world, taking into account our specific characteris- 
tics, our history, the culture our people and also our 
vision the future.' 
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This paper focuses attention economic explanation 

the birth rate. Although abstracting from many social, 
psychological and economic hypotheses which have been 
adduced explanations birth rate trends, there 
intention convey the idea that only the factors which 
considers the analysis are significancé. well 
known that the developed countries, the secular trend 
the birth rate has been downward during the past 100 years, 
This has occurred the face rising average family 
income, this paper economic model proposed which 
suggests that the rise family income contributed the 
decline family size. 
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This paper discusses the following: (1) the world en- 
visaged present customs union theory, trade diversion 
cannot raise Lipsey's contrary conclusion 
follows from confusing the effects two separate policy 
changes. (2) Second-best irrelevant analyzing the 
welfare effects customs union. (3) Although trade 
creation may (in the Vinerian world) result rise 
welfare, country can always even better appro- 
priate policy non-preferential protection. Although 
Viner would presumably concur, because regards free 
trade limiting case nonpreferential protection) the 
best all worlds, our conclusion follows even one 
regards protection sound policy. (4) Once one leaves 
the Vinerian world, greater opportunities for gain may 
provided customs union than nonpreferential pro- 
tection; but these opportunities cannot dealt with the 
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The value the book being reviewed illuminating 

the rationale decisionmaking occurs the real 
world. effect the authors are arguing, much the 
classical economist has argued about the economic system, 
that things are more rational than they seem be. The 
focus the book what the authors call 


They have set social action and choice the context 
viable political social community which people talk 
with each other, exchange opinions, and criticize each 
other, and which cognition, decision, and action are 
coped with and made more manageable the division 


labor and pragmatic concentration how things can 
made different. 


customary framework developed Viner and subsequent 
customs theorists. 
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Unclassified report 


Descriptors: (*Urban planning, Symposia), (*Economics, 
Urban areas), (*Urban areas, Economics), Social sciences, 


Transportation, Population, Housing, Standards, Industries, 
Labor, 


Unclassified report 


Unedited rough draft trans. from Izvestiya (USSR) 
1963, Sep. 


The Conference Urban Economics was held August 
and 25, 1964, The RAND Corporation Santa 
This conclave, which brought together public officials and 
members the research community, had three major 
objectives: stimulation scholarly interest urban 
problem areas, evaluation the potentialities for appli- 
cation past and current research findings policy 
questions, and exploration the demand for research 
which might generated impending public decisions 


Descriptors: (*Communism, Education), (*Education, 
Communism), Children, History, Communists, 
Population, Propaganda. 
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RAND Corp., Santa Monica, Calif. 
SOVIET BANKS AND BANKERS, 
Egon Neuberger. Sep 64, 33p 
Unclassified report 


article the statistics wars throughout the ages, 
which has appeared various articles several 
different countries, exposed fantasy. 


Prepared for publication The Bankers Magazine, n.d. 
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OTS Prices: $0.75 


brief description the organization the Soviet 
banking system and the functions performed it, well 
some glimpses the role which Soviet bankers play 
the economy the Soviet Union are presented. The history 
the Soviet banking system not reviewed since 
description the present system likely greater 
interest than recapitulation the changes that have 
taken place the almost years since the 1917 advent 
power the Soviet regime. should noted, however, 
that all the sectors the Soviet economy the banking 
system, despite many reorganizations and shifts func- 
tions, has been one those least subject basic changes. 
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Unclassified report 
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The purpose this study develop cost function 
adequate for assigning highway costs various classes 
vehicles, Costs are defined merely expenditures the 
Highway Department the construction and operation the 
highway system, The study was originally prepared 1953 
for the Virginia Highway Users Association connection 
with legislative hearings highway taxation the State 
The data used are fiscal 1952 data for the State. 
Consequently the numerical are little general in- 
terest, except means illustrating the method, 
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(*Air traffic control systems, Weather communications), 
(*Aviation safety, Weather forecasting), Pilots, Civil 
aviation, Terminal flight facilities, Communication 
equipment, All-weather aviation, Intercommunication 
systems, 
Pilot-to-Forecaster Service (PTFS) test was 
designed examine weather support concept direct 
radio access civil pilots aviation 
Three separate configurations were evaluated determine 
their effectiveness providing weather information sup- 


TRANSPORTATION Division 


port aviation and air traffic control: (1) PTFS co- 
located with center and having multiple discrete 
frequency remote transmitter-receiver outlets, (2) PTFS 
co-located with Weather Bureau FAWS and having 
single discrete frequency transmitter-receiver outlet, and 
(3) phone-patch communications between PTFS and 
multiple Flight Service Stations (FSS). general, the 
evaluation findings were that: PTFS, any its tested 
configurations, was highly effective component the 
aviation weather system; Discrete frequency operation 
was superior phone-patch operation; and, PTFS co- 
located with the ARTC center provided greater amount 
useful weather support the process air traffic 
control than did PTFS co-located with the FAWS. 


AD-607 331 Div. 33, 13, 
OTS Prices: $7.25/MF $2.00 


Soil Testing Services, Inc., Northbrook, 
THICKNESS DESIGN PROCEDURE FOR AIRFIELDS 
CONTAINING STABILIZED PAVEMENT COMPONENTS, 
Final rept., 
Robert Lukas, Clyde Baker, Jr., and 
John Gnaedinger. Sep 64, 423p 
Contract ARDS486, 413 
Unclassified report 


Legibility this document part unsatisfactory. 
Reproduction has been made from best available copy. 


Descriptors: (*Landing fields, Pavements), (*Pavements, 
‘Landing fields), Soil mechanics, Thickness, Specifications, 
Stabilization, Hardness, Plasticity, Mechanical prop- 
erties, Flexible structures, Materials, Cements, Design. 


investigation was conducted determine the manner 
and extent which stabilized materials can utilized 
airport pavement components which include the subgrade, 
subbase, and base courses. The investigation was 
primarily limited review existing knowledge 
soil stabilization and pavement thickness design practices. 
Some additional research was necessary provide 
additional data where information from published sources 
was lacking sparse. Recommendations are advanced 
regard thickness design and quality requirements 
when stabilized materials are incorporated into the pave- 
ment. attempt was made duplicate the existing FAA 
design criteria much possible thereby resulting 
minimum amount change. Basically, this objective 
was accomplished that the required pavement thickness 
still determined the present curves for flexible and 
rigid pavements and the thickness then adjusted 
certain cases account for the stabilized component. 
was necessary introduce bearing strength test 
(unconfined compression test) for the higher levels 
stabilization rate the effectiveness the stabilizing 
producing pavement components sufficient 
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NON-MILITARY AND OLDER MILITARY 
RESEARCH REPORTS 


*Descriptors marked with asterisk 
are included the subject index. 


Aircraft and Flight Equipment 


312 Div. 12, 


Bendix Corp., Southfield, Mich, 
ELECTRICAL STRAIN PRODUCERS FLIGHT 
CONTROL APPLICATIONS, 
Final rept., 
Chang and Hsu. May 63, 186p 
Contract AF33 657 8274, 8225, Task 822504 
ASD TDR63 538 
Unclassified report 


Descriptors: (*Magnetostrictive elements, Flight 
control systems), (*Flight control systems, Magneto- 
strictive elements), (*Synchros, Materials), Actuators, 
Piezoelectric crystals, Electrical properties, Ceramic 
materials, Strain (Mechanics), Magnetostriction, Con- 
trol systems, Feasibility studies, Models (Simulations), 
Reviews, Spacecraft, Mathematical analysis. 


investigation electrical strain producing materials 

flight control applications described, Magnetostrictive 
material properties were investigated, with data obtained 
through literature survey and through 
Commercial piezoelectric ceramic properties were used 

evaluate their applicabilities flight control and 
design physical models for feasibility study. The charac- 
teristics flight control systems and components are 
discussed determine where electrical strain producers 
may most advantageously employed. Several flight 
control components based strain producers were 
conceived and analyzed. Models were designed, constructed 
and experimentally evaluated demonstrate the feasibility 
strain producers several configurations, These were 
high response disc valve, torque motor, and linear 
(Author) 


Astronomy, Geophysics and 
Geography 


229 Div. 30, 


Committee Oceanography, NAS-NRC, Washington, 
OCEANOGRAPHY 1960 1970. CHAPTER INTRO- 
DUCTION AND SUMMARY RECOMMENDATIONS, 
1959, 48p 

Unclassified report 


Descriptors: (*Oceanology, Research program admin- 
istration), (*Research program administration, Ocean- 
ology), Education, Personnel, Oceanographic vessels, 
Hydrographic surveying, Artificial radioactivity, Marine 
biology, Marine geology, 


Contents: 

Introduction 

General Recommendations 
Specific Recommendations 


Education and Manpower 

New Ships 

Shore Facilities for Basic Research 
Ocean-Wide Surveys 

Engineering Needs 

Radioactivity 

Ocean Resources 

International Cooperation 

Budget and Operations 

Membership Panels, 


230 Div. 
OTS Prices: $0.50 


Committee Oceanography, NAS-NRC, Washington, 
OCEANOGRAPHY 1960 1970, CHAPTER BASIC 
RESEARCH OCEANOGRAPHY DURING THE NEXT TEN 
YEARS, 
1959, 30p 

Unclassified report 


See also AD-402 229, 


Descriptors: (*Oceanology, Scientific research), Marine 
biology, Marine geophysics, Research program admin- 
istration, Estuaries, Oceanographic equipment, Budgets. 


Contents: 

Introduction 

Conditions Necessary for Basic Research the Marine 
Sciences 

Fields Basic Research Oceanography 

History the Oceans 

The Ways Life the Sea 

The Motions the Waters 

Ocean-Atmosphere Relationships 

Estuaries and Coastal Waters 

Example the Application Basic Research--Fore- 
casting Oceanographic Parameters 

The Financial Support for Basic Research 


AD-402 231 Div. 
OTS Prices: $0.50 


Committee Oceanography, NAS-NRC, Washington, 
OCEANOGRAPHY 1960 1970, CHAPTER OCEAN 
RESOURCES, 
1959, 42p 

Unclassified report 


See also 230, 


Descriptors: (*Oceanology, Economics), (*Economics, 
Oceanology), Marine biology, Marine geology, Research 
program administration, 


This report deals only with biological and mineral 
resources and their problems, not with the possibilities 
extracting fresh water from the sea, generating power 
from tidal action, arranged two parts: general 
introductory discussion biological and mineral resources 
and the problems concerned with these resources; II, 
itemization recommendations and the estimated costs 
putting them into effect, 
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Physical and Chemical Features 

Biological Features 

Bottom Features 

Geological Features 

Navigation 
Division Responsibility Between Nations 
Intercalibration Methods and Exchange Data 
Publication Data 
Continuing Advisory Committee 
Estimated Shiptime and Manpower Needed 
Recommended Program for the United States 
Facilities 
Biological Surveys 


AD-402 238 Div. 18, 
OTS Prices: $1.00/MF $0.50 


Committee Oceanography, NAS-NRC, Washington, 
OCEANOGRAPHY 1960 1970. CHAPTER 10. INTER- 
NATIONAL COOPERATION, 

1959, 16p 

Unclassified report 


See also 237, 


Descriptors: (*Oceanology, Research program administra- 


tion), (*Research program administration, Oceanology), 
Marine biology, Artificial radioactivity, Minerals, Naval 
operations, Submarines, Scientific organizations, Govern- 
ment (Foreign), 


Contents: 
Introduction 
Discussion 
Fisheries 
Radioactivity the Oceans 
Mineral Resources 
Submarine Operations 
Methods 
Recommendations 


239 Div. 
OTS Prices: $0.50 


Committee Oceanography, NAS-NRC, Washington, 
HISTORY OCEANOGRAPHY: BRIEF ACCOUNT 


THE DEVELOPMENT OCEANOGRAPHY THE UNITED 


STATES, 
1962, 36p 


Unclassified report 
See also AD-402 238, 


(*Oceanology, Reviews), Scientific personnel, 


Periodicals, United States Government, 


Contents: 
Introduction 
Early Pioneers 
Early Oceanographic Exploration 
Atlases and Technical Journals 
Deep Ocean Biological Collections 
Coastal Fisheries 
New Approaches and Broadened Interests 
Oceanography the Government 
The Navy 
The Bureau Commercial Fisheries 
The Coast and Geodetic Survey 
The Geological Survey 
The United States Coast Guard 
The National Science Foundation 
The Atomic Energy Commission 
Other Agencies 
Federal Coordination 
The National Oceanographic Data Center 


The Congress 

General Views 
Private and University Marine Laboratories 

Early Development 

Effect World War 

Postwar Growth 

Future Growth and Basic Research 


Appendix Other References the History Oceanography 


Appendix Marine Laboratories. 


AD-402 240 Div. 
OTS Prices: $1.00/MF $0.50 


Committee Ocenography, NAS-NRC, Washington, 
OCEANOGRAPHY 1960 1970: CHAPTER 12, 
MARINE SCIENCES THE UNITED STATES, 1958. 
1959, 16p 

Unclassified report 


See also 239, 


Descriptors: (*Oceanology, Reviews), Scientific personnel, 


United States Government, Laboratories, Budgets. 


Contents: 
Introduction, Financial Support, Personnel Engaged 
Oceanographic Work, Government Laboratories, Com- 
parison Laboratories, Growth Oceanography. 


961 Div. 25, 
OTS Prices: $0.50 


Air Force Cambridge Research Labs., Bedford, 
SEISMIC MODEL IMPACTER, 

Instrumentation for Geophysics and Astrophysics 
research note, 

Ker Thomson and John Nov 63, 28p 

8652, Task 865210 

AFCRL 790; AFCRL IP27 

Unclassified report 


Descriptors: (*Seismic waves, Models (Simulations), 
(*Photoelasticity, Seismology), Impact shock, Earth 
models, Mechanical waves, Soil mechanics, Measure- 
ment, Optical instruments, 


new type strobo-photoelastic impact source 
described detail, including specifications, design, and 
This equipment extends the model size avail- 
able, for photoelastic studies propagating waves, from 
models having linear dimensions inch two 
models more than foot square. The seismic model im- 
pacter unit supplies 1/8 inch deflection, within time 
millisec, the model material. This impact 
repeated precisely times per second, (Author) 


353 Div. 
OTS Prices: $1.00/MF $0.50 


Chicago Univ., 
THE FORMATION REGIONS, IV. 
Technical no, 
Peter Vardervoort. Oct 63, 12p 
Grant Nonr G0008 63, Proj. 794 
Unclassified report 


Report Theoretical Investigations the Expansion 
Regions, pub, The Astrophysical Journal 1964, 
139, no. Apr, 889-898. See also AD-441 354, 


Descriptors: (*Stars, Gas ionization), (*Gas ionization, 
Stars), Mathematical models, Interstellar matter, 
Hydrogen, Gases, Ionization, Recombination reactions, 
Electrons, Protons, Astrophysics, 
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gases, purification atmospheres, anticorrosion, and 
electrochemistry. For reasons brevity and because cer- 
tain areas application are covered detail elsewhere, 
attempt was made report exhaustively every subfield 


Soviet research involving adsorption, Particular attention 


devoted Soviet studies the adsorption gases 
solids, because this area under intensive examination 
Soviet chemists, Soviet progress fundamental and 
applied adsorption research since 1960, with emphasis 
advanced theoretical developments and major applied re- 
search programs which have direct indirect scientific, 


industrial, military significance the concern this re- 
port. Published Soviet technical literature from 1960 through 


1963 forms the basis the report, Research before 1960 
discussed only for background purposes, 


PB-166 215 Div. 


RECENT SOVIET RESEARCH THE USE IONIZING 
RADIATION ORGANIC SYNTHESIS AND HIGH 
POLYMERS, 
Oct 64, PAL-64-7 

Unclassified report 


Descriptors: (*Radiation chemistry, Reviews), (*Or- 
ganic compounds, Radiation chemistry), (*Polymers, 
Radiation chemistry), Oxidation, Halogenation, Hydro- 
carbons, Synthesis (Chemistry), Degradation, Rubber, 
Polyethylene plastics, Semiconductors, Polymerization, 
Radioactive isotopes, Particle accelerators, Scientific 
personnel, Radiochemistry laboratories, Bibliographies, 
USSR, 


oxidation reactions, Halogenation reactions, 
radiolysis hydrocarbons, radiation chemistry multi- 
component systems, miscellaneous syntheses, miscel- 
laneous degradation studies, action ionizing radiation 
high polymers (Rubber, Polyethylene, Miscellaneous 
Polymers, Preparation Semi-conducting Polymers), 
radiation induced polymerization, graft polymerization, 
radiation sources used for radiation chemistry, Soviet 
scientists and institutions engaged the radiation chemis- 
try organic and high molecular weight compounds, 


238 Div. 
OTS Prices: $6.00/MF $1.25 


Office Scientific Research and Development. Div. 11. 

MISCELLANEOUS CHEMICAL ENGINEERING PROBLEMS, 

Summary technical rept., vol. 

1946, declassified Aug 60, 233p 

Contract 

221 597 
Unclassified report 


Legibility this document part unsatisfactory. Re- 
production has been made from best available copy. 


Descriptors: (*Chemical engineering), Hydraulic fluids, 
Fuel tanks, Pyrotechnics, Life rafts, Hydrogen, Markers, 
Oxygen masks, Flame throwers, Respiration, Sabotage, 
Sea water, Coatings, Magnesium, Storage batteries, Oils, 
Shoes, Leather, Gasoline, Moisureproofing, Insects, 
Military rations, Fuels, Textiles, Films, Plastics. 


OTS Prices: $1.00 


SOVIET RESEARCH METALLO-ORGANOSILICON 
CHEMISTRY RELATED PLASTICS AND OTHER 
POLYMERS, 
Nov 64, 142p PAL-64-8 

Unclassified report 


Descriptors: (*Chemistry, Metalorganic compounds), 
(*Plastics, Chemistry), (*Metalorganic compounds, 
Silicon compounds), Polymerization, Synthesis 
(Chemistry), Polymers, Organic compounds, Metals, 
Organoboranes, Organic sulfur compounds, Organic 
phosphorus compounds, Organic oxygen compounds, 
Organic nitrogen compounds, Halogen compounds, 
Liloxanes, USSR, Scientific research. 


This report Soviet chemical research silicon- 
organic chemistry comprising polymer and near polymer 
products containing chemical element elements 
addition silicon functional hydrogen, orygen, carbon, 
and halogen. The report based upon study the 
Soviet literature published between January 1955 and 
April 1961. The combination silicon functional 
hydrogen, oxygen, carbon, and halogen with certain ele- 
ments the periodic grouping elements forms the 
substance this discussion the following order: 
Mendeleyev's Periodic System, column one (elements 
lithium, sodium, potassium); Periodic System, column 
two (magnesium, cadmium, zinc, barium); Periodic 
System, column three (boron, aluminum); Periodic 
System, column four (zirconium, tin, germanium, lead; 
Titanium; Periodic System, column five (nitrogen, 
phosphorus, vanadium, antimony); Periodic System, 
column six (sulpher, chromium, oxygen); Periodic Sys- 
tem, column seven (chlorine, bromine, iodine; Fluorine; 
Periodic System, column eight (iron, cobalt, nickel); 
Heat Resistant Polymers; Where the data warrant, the 
discussion covers elastomers, rigid and liquid polymers, 
free monomers reactions, and Under 
monomers' are grouped those compounds which, 
although theoretically capable polymerizing, data 
are available reporting that they actually have been 
polymerized, 


OTS Prices: $1.00/MF $0.50 


Franklin Philadelphia, Pa. 
BIBLIOGRAPHY THE LITERATURE 
DROPWISE CONDENSATION 1930-64, 
Office Saline Water Research and development 
progress rept., 
Erb, Aug 64, 14p 
Contract 0001 293 
OSW PR119 
Unclassified report 


Descriptors: (*Condensation, Bibliographies), (*Bibli- 
ographies, Condensation), (*Sea water, Desalination), 
Water, Drops, Heat transfer, Thermodynamics, Evapo- 
rators, Salinity, Steam. 


This the one hundred and nineteenth series 
reports designed present accounts progress saline 
water conversion with the expectation that the exchange 
such data will contribute the long-range development 
economical processes applicable large-scale, low-cost 
demineralization sea and other saline The 
information herein submitted separate report 
covering literature survey the subject dropwise 


PB-171 809 (Rev.) 14, 17, 
OTS Prices: $3.50 


Martin Marietta Corp., Denver, 

CRYOGENIC MATERIALS DATA HANDBOOK, 

Aug 64, 842p 

Contract AF33 657 9161, Proj. 7381, Task 738106 
TDR64 280 


Unclassified report 
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time, OXYGEN ELECTRODE: The behavior activated, 
wet-proofed, porous carbon oxygen electrode 
acidic and alkaline media the presence various 
catalysts was Open circuit voltage 1.2 
volts (which close the theoretical value 1.25V 
25C) was obtained with platinized carbon the oxygen 
electrode alkaline media, the acidic media, the 
catalysts were apparently 


PB-166 220 7,4 
OTS Prices: $0.75 


General Electric Co., West Lynn, Mass, 
RESEARCH LOW TEMPERATURE FUEL CELL 
SYSTEMS, 
Progress rept. 11, Apr-15 Jun 60, 
Jun 60, 72p 
Contract DA44 009ENG3771 
246 736 
Unclassified report 


(*Fuel cells, Low-temperature research), 
(*Power supplies, Electrochemistry), (*Electrodes, 
Fuel cells), Energy conversion, Hydrocarbons, Porous 
materials, Halocarbon plastics, Membranes, Semi- 
permeability, Polarization, Ion exchange, Catalysts, 
Electrolytes, 


The development practical electrode structure was 
continued with the work taking two Porous plas- 
tics, e.g., polyethylene and Teflon, loaded with catalyst 
powders were investigated. Hydrogen-oxygen caustic 
electrolyte cells using platinum metal Teflon elec- 
trodes show excellent performance giving about 100 
0.7 volts. second structure investigated 
the pasted screen electrode, Here catalyst powders 
are pasted conducting metal screen, Electrodes 
were fabricated from platinum, palladium, silver, re- 
duced silver oxide and predigested Raney nickel. 
Platinum metal cells perform well hydrogen and 
oxygen. Some preliminary results operation non- 
hydrogen fuels were obtained, The work oxygen 
electrode polarization for the fuel cells was 
The polarization cells and the interruptor circuit design 
for the polarization studies are described, Preliminary 
polarization data with bright and platinized platinum 
electrodes function are presented. Some 
data concerning the behavior the oxygen electrode 

the ion-exchange membrane fuel cells are also given, 
Investigations are underway using different catalysts and 
electrode (Author) 


Electronics and Electronic 
Equipment 


084 Div. 25, 
OTS Prices: $1.00 


RCA Defense Electronic Products, Camden, 

FLUX LOGIC PERMALLOY SHEET 

Quarterly progress no, Jul-30 Sep 61, 

Briggs and Torrey. Sep 61, 126p 

Contract DA36 Task 3A99 001 
Unclassified report 


Legibility this document part unsatisfactory. 
Reproduction has been made from best available copy. 


(*Thin films (Storage devices), Manufacturing 
methods), (*Computer storage devices, Metal films), 
(*Magnetic core storage, Thin films (Storage devices)), 


Printed circuits, Circuit interconnections, Micro- 
miniaturization (Electronics), Computers, Iron alloys, 
Nickel alloys, Amplifiers, Circuits, Wiring diagrams, 
Design, Magnetic cores, Computer 


This report gives results research memories 

using multiaperture elements thin permalloy sheet with 
printed wire interconnections, Fabrication the memory 
sheets described, and results operating tests 
single elements and planes are given for both word 
organized and coincident current 


OTS Prices: $0.50 


Lincoln Lab. Mass, Inst, Tech,, 
OPTIMUM POWER DIVISION COHERENT 
COMMUNICATION SYSTEMS, 
VanTrees, Feb 63, 52p LL-TR-301 
ESD TDR63 
Unclassified report 


Descriptors: (*Radiofrequency power, Distribution), 
(*Optimization, Radiofrequency power), (*Communication 
theory, Demodulation), Data transmission systems, 
Digital systems, Phase modulations, Mathematical 
analysis, Probability, Sequences, Statistical processes, 
Radiofrequency filters, Errors, Communication systems, 


This report considers the optimum way divide the 
available energy between the channel measurement and 
information transfer functions, binary, symmetric, 
system operating over channel which 
imparts random phase modulation the signal and adds 
Gaussian noise efficient demodulation 
scheme optimized for all possible energy divisions 

the transmitter. Then the energy division varied 

achieve the minimum probability error, For the 
range signal and channel parameters considered, 
shown that the probability error minimized 
devoting all available energy transmitting information 
and operating the sequence measure the channel, 
concluded that from the theoretical standpoint, the 
modulation waveform should used part the synchro- 
nization Also, the best strategy devote all 
the available power modulation and obtain the synchro- 
nizing information performing some operation the 
incoming signal which removes its dependence the 


PB-166 255 Div. 
OTS Prices: $3.00/MF $0.75 


Research and Advanced Development Div., AVCO Corp., 
Wilmington, Mass, 
ANTARCTIC RESEARCH AND DATA ANALYSIS, ATMOS- 
PHERIC RADIO NOISE BYRD STATION, ANTARCTICA, 
Scientific rept. 
John Herman, Dec 63, RAD-TR-63-46 
Grant NSF C255 

Unclassified report 


Descriptors: (*Radio interference, Diurnal variations), 
(*Atmospherics, Polar regions), Noise (Radio), High 
frequency, Magnetic storms, Thunderstorms, Aurorae, 
Absorption, Ionospheric propagation, Correlation 
techniques, 


Atmospheric radio noise measured the frequencies 
0.051, 0.246, 2.5, 5.0, 10, and Byrd 
Station, Antarctica, from March 1958 December 1959, 

investigated establish diurnal, seasonal, and fre- 
quency variations, Since thunderstorms occur Byrd, 
the atmospheric noise received only ionospheric 
propagation modes from distant sources, such the major 
active centers Central Africa, the East Indies, and 
Central and South America, shown that the noise 
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Several aspects pulsed microwave generation using 
ferrites are currently being investigated, This con- 
tinuation the ferrite program previously supported 
under Contract 36-039 72785. The principal effort 
for the past quarter was expended initial operation 
the millimeter-wave apparatus, resulting date the 
first successful generation K-band output, (Author) 


OTS Prices: $0.50 


Microwave Stanford Univ., 
SOLID-STATE, TWO-LEVEL, MASER, 
Oct 60, 24p 
Contract DA36 039sc85263, Proj. 000 
251 285 
Unclassified report 


Descriptors: (*Pulse generators, K-band), (*Microwave 
amplifiers, Millimeter waves), Ferromagnetism, Ferrites, 
Radiofrequency generators, Electromagnetic pulses, 
Magnetic fields, S-band, Spheres, Cylindrical bodies, 
Masers, 


Further progress the development the pulsed ferrite 
generator Results are given some modi- 
fications which have resulted reaching somewhat shorter 
output wavelengths, specifically mm. account also 
given work being done K-band the design 

high efficiency ferrite generator. Possibilities for in- 
creasing available power output millimeter wavelengths 
using large ferrite samples are also (Author) 


Fluid Mechanics 


OTS Prices: $3.00/MF $0.75 


Wigley (C.) London (England), 
INTERFERENCE BETWEEN VISCOUS FLUID FLOW AND 
WAVE MOTION, 
Wigley. May 63, 
Contract N62558 3222, Task 062 211 
Unclassified report 


Descriptors: (*Ships, Hydrodynamics), (*Hydrodynamics, 
Ships), (*Water waves, Hydrodynamics), Viscosity, 

Fluid flow, Friction, Interference, Integrals, Ship models, 
Mathematical analysis, Boundary layer, Fluid dynamic 


This analysis confirms the suggestion that there is, for 
most forms, increase the frictional resistance 
speeds where Froude number greater than 0.35, and that 
this increase associated with the trim the form, both 
the increased resistance and the trim being caused the 
change flow round the model due the wave motion, 
Since the frictional resistance these speeds therefore 
underestimated the usual methods, the resistance 
derived for ship from model experiment will always 
overestimated little, but this error will not generally 
more than one two per cent, Although the numerical 
work has not advanced enough enable general conclusions 
finally drawn, yet appears the present stage that 
Laurentieff's application Michell's integral form 
which not closed body underestimates very greatly 

the effect viscosity the wave resistance, 


10. Fuels and Combustion 


442 Div. 10, 25, 
OTS Prices: $1.00/MF $0.50 


Foreign Tech, Div., Air Force Systems Command, 
Wright-Patterson AFB, Ohio, 
ABOUT CERTAIN METHOD INVESTIGATING 
COMBUSTION CHAMBERS, 
14p 
FTD TT64 616; 71191 
Unclassified report 


Unedited rough draft trans, Archiwum Budowy Maszyn 
(Poland) 1963, 10, 239-247, 


Descriptors: (*Combustion chambers, Mathematical 
analysis), Partial differential equations, Integral equations, 
Combustion, Thermal properties, Surface properties, 

Heat transfer, 


method described for theoretically and experimentally 
investigating combustion chambers, Introducing 

solution for heat equation and expression for the 
disturbance the combustion process the Duhamel 
integral, the relationship was found between the parameters 
the chamber and the thermal parameters the outer 
surface (measured surface) the The problem was 
reduced the solution integral equation the Volter 
type. (Author) 


PB-166 213 Div. 10,4 
OTS Prices: $0.75 


SOVIET RESEARCH AND DEVELOPMENT THE 


CHEMISTRY PROPELLANTS, 
Oct 64, 75p PAL-64-5 
Unclassified report 


Descriptors; (*Rocket propellants, Scientific research), 
Chemistry, Beryllium compounds, Aluminum compounds, 
Lithium compounds, Magnesium compounds, Halides, Hy- 
drides, Boron compounds, Nitrogen compounds, Hydrogen, 
Liquified gases, Fluorine, Fluorine compounds, Perchloric 
acid, Perchlorates, Oxygen compounds, Oxides, Combustion, 
Thermodynamics, Corrosion, Erosion, Rocket motor noz- 
zles, Reaction kinetics, Detonations, Explosions, 
Bibliographies, 


Contents: Specific propellant ingredients; light metals 
and light metal hydrides, boron compounds, nitrogen com- 
pounds, liquid hydrogen, fluorine and fluorine compounds, 
perchloric acid and perchlorates, ozone, ozonides and su- 
peroxides, Studies relating propellant applications; 
combustion, thermodynamic data, corrosion and erosion, 
nozzle reaction kinetics, reactions solids, detonations 
and References; Appendix table Soviet 
authors, 


PB-166 287 Div. 10, 13, 
OTS Prices: $10.80/MF 


Little (Arthur Inc., Cambridge, Mass. 
STORAGE, TRANSFER, AND SERVICING EQUIPMENT 
FOR LIQUID HYDROGEN, 
Final for May 58-31 Jul 59, 
Campbell, and Jul 59, 780p 
Contract AF33 616 5641, 6053, Task 60196 
WADC 386; 231 635 
Unclassified report 
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Descriptors: (*Expanded plastics, Manufacturing 
methods), Density, Processing, Compressive properties, 
Impact shock, Viscosity, Pressure, Halogenated hydro- 
carbons, Hydrocarbons, Plastics, Polyester plastics, 
Aging 


The purpose this investigation was develop 

method for producing low density, foamed-in-place 
material. will seen the succeeding exposition, 
this purpose has been successfully accomplished simply, 
with minimum modification already available 
low-cost commercially-produced The funda- 
mental idea upon which this program has been based 
involves the saturation with gas under pressure cata- 
lyzed and accelerated liquid polyester resin and then per- 
mitting this mixture expand into mold where, after 
curing matter minutes, permanent stable light 
weight foam material results. The knowledge and experi- 
ence gained from the preliminary small-scale low-pressure 
foam process were later applied large-scale high- 
pressure foaming methods, (Author) 


245 Div. 14, 17, 
OTS Prices: $0.50 


Ford Motor Co., Dearborn, Mich, 
TITANIUM CARBIDE BASE CUTTING TOOLS, 
no. Apr 56-31 Mar 57, 
Michael Humenik, Mar 57, 16p 
Contract AF33 600 32448 
138 774 
Unclassified report 


Legibility this document part unsatisfactory. 
Reproduction will made from best available copy. 


Descriptors: (*Carbide tools, Cutting tools), (*Cutting 
tools, Carbide tools), (*Titanium compounds, Carbides), 
Cermets, Microstructive, Nickel, Molybdenum, Life 
expectoncy, Hardness, Wear resistance, Surface 
properties, 


The microstructure cermet systems are analyzed 

the basis wettability the nometallic shown. Improving 
the wettability Ni-TiC systems the addition molyb- 
denum resulted cermet having uniform finely dis- 
persed carbide phase metal matrix, having greater 
hardness, Compositions containing Ni-Mo-TiC were 
evaluated cutting The optimum tool life 
tools was found about 400 minutes 
contrasted about minutes for C-7 grade tungsten 
carbide evaluated under the same cutting conditions.) 


PB-166 257 Div. 14, 
OTS Prices: $0.75 


Lionel Corp., Irvington, 
FABRICATION AND STUDY THE MAGNETO- 
MECHANICAL PARAMETERS VARIETY 
FERRITES, 
Final progress for Jun 52-Dec 55, 
Paul Hoffmann, Dec 55, 62p 
Contract Nonr729 
085 724 
Unclassified report 


Descriptors: (*Ferrites, Magnetostriction), (*Magneto- 
striction, Ferrites), Processing, Magnesium compounds, 
Oxides, Nickel compounds, Iron compounds, Solid 
solutions, Magnetic properties, Ceramic materials, 
Density, Elasticity, Sintering, Impurities, Transducers, 
Underwater sound equipment, 


study was made develop ferrite with dynamic 
magnetostriction characteristics for use transducer 
material underwater sound equipment, 


15. Mathematics 


903 Div. 
OTS Prices: $3,00/MF $0.75 


Research Analysis Corp., McLean, Va. 
PROGRAMMING UNDER NONLINEAR CONSTRAINTS 
UNCONSTRAINED MINIMIZATION: PRIMAL-DUAL 
METHOD, 
Anthony Fiacco and Garth McCormick, Sep 63, 
90p RAC-TP-96 
Contract DA44 188AR01 
N64 13244 

Unclassified report 


Legibility this document part unsatisfactory. 
Reproduction has been made from best available copy. 


Descriptors: (*Nonlinear programming, Calculus varia- 
tions), (*Linear programming, Transformations (Mathe- 
matics)), Mathematical programming, Sequences, 
tions research, Optimization, Numerical methods and pro- 
cedures, Functions, Vector analysis, 


This paper describes the theoretical and computational 
aspects method for determining vector that yields 
the minimum given function f(x) subject collection 


general statement the so-called 'mathematical programming 


Although the methodology presented will 
handle the problem where f(x) and all the sub (x) are 
linear functions-i.e., linear programming-without difficulty, 
intended primarily permit nonlinearities enter into 
the objective function and the nonlinear pro- 
gramming. The method used based idea proposed 
The idea that transforming the given 
constrained problem into sequence unconstrained prob- 
lems, The principal conclusion that the method highly 
competitive with the currently known techniques for solving 
nonlinear programming problems, This particularly true 
for the class problems having both nonlinear objective 
function and nonlinear constraints, Theoretical validity has 
been demonstrated only four five other methods for 
this class problems, 
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SUITS, DETERMINATION RESPIRATORY REQUIRE- 
MENTS FOR GAS MIXTURES MANNED SPACE 
CAPSULES, 
Edwin Hendler. Mar 64, 12p 
Task 10061 
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Unclassified report 


Descriptors: (*Pressure suits, Hypoxia), (*Respiration, 
Astronauts), (*Decompression sickness, Astronauts), 
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Nitrogen, Barometric pressure, 


Requirements for artificial atmospheres manned space 
vehicles are expressed graphic form, taking into account 
varying proportions oxygen and nitrogen the respired 
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infusion ACTH, appears, therefore, that there may 
extra-pituitary factors which lead enhanced adrenal 
cortical responsiveness ACTH hemorrhagic shock, 
(Author) 
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Naval Medical Research Inst., Bethesda, 
ADRENAL CORTICAL FUNCTION HYPOTHERMIA, 
Research rept., vol. 13, 651-662, 
Richard Egdahl, Don Nelson, and David Hume, 
Sep 55, 16p 
Proj. NM007 081 

Unclassified report 


Descriptors: (*Adrenal cortex hormones, Hypothermia), 
(Hypothermia, Adrenal cortex hormones), Surgery, 
Corticosteroid agents, Adrenal glands, Blood pressure, 
Stress (Physiology) Pituitary hormones, Dogs, Body 
temperature, 


This report based dog experiments which the 
animals were cooled and adrenal-venous blood samples were 
taken during the induction and rewarming from 
hypothermia, 17-hydroxycorticosteroids were determined 
the method Nelson and was found that 
there was progressive and profound fall the output 

corticoids from the adrenal with fall body temperature, 
and that corticoid outputs returned normal upon 
Infusions ACTH during the cooling did not 
prevent corticoid depression, ruling out pituitary depression 
the fundamental Local cold the adrenal gland 
with systemic normothermia resulted corticoid falls, 
emphasizing the importance local cold the adrenal 
ACTH assays demonstrated depression 
circulating ACTH the blood hypothermic dogs, also. 

concluded that the adrenal cortex and pituitary 
participate the general depression metabolism which 
accompanies hypothermic states, (Author) 
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AMPUTATION, BODY IMAGE, AND PERCEPTUAL 
DISTORTION: PRELIMINARY STUDY. 
Research rept., vol. 12, 587-600, 
Rodman Gilder, Jr., Thompson, Slack, 
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Descriptors: (*Emotions, Visual perception), (*Visual 
perception, Distortion), (*Amputees, Visual perception), 
Psychiatry, Psychometrics, Projective techniques, Vision, 
Abnormal psychology, Reaction (Psychology), Anxiety, 
Memory, Personality, Wounds and injuries, Stress 


(Psychology), 


Most subjects perceive distortion when viewing human 
figure through aniseikonic lenses, this preliminary 

study subjects have viewed through these lenses various 
human figures including normal figures, amputees, figures 
with suggested injury, manikins, and figures authority. 

many cases subjects have reported perception 
markedly diminished distortion viewing such figures. 
Evidence from perceptual tests and corollary psychiatric 
interviews indicates that emotional factors, rather than 
optical factors per se, are responsible for such effects 

perception, Some the mechanisms which emotional 
factors operate influence perception are offered 
hypotheses, Suggestions for further study are made, (Author) 
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ANAEROBIC STUDIES STEROIDOGENESIS USING 
THE PERFUSED CALF ADRENAL, 

Research vol, 14, 371-380, 

George Rosenfeld and Willard Bascom, May 56, 


Unclassified report 


Descriptors: (*Corticosteroid agents, Biosynthesis), 
(*Adrenal cortex hormones, Oxygen), Adrenal glands, 
Enzymes, Steroids, Nitrogen, Metabolism, Carbon 
dioxide, Biological assay. 


The main objective the present investigation was 
ascertain whether, aside from active oxidative 
metabolism, aerobic conditions were required for the 
biogenesis corticoids, The experimental technique 
involved the vitro perfusion for hour calf 
adrenals with well-oxygenated artificial The 

contralateral glands were concurrently perfused 
another apparatus with liter the same fluid, treated 
with stream nitrogen and containing 2.5 gm, 
5-triphenyl tetrazolium chloride lieu oxygen 
hydrogen Either ACTH (25 steroid 
substrate, g., compound DOC, 21-desoxycortisone, 
progesterone dehydroisoandrosterone, was added the 
media, The effluent steroids were extracted and, after 
paper partition chromatography, were eluted and assayed 
the Porter-Silber (compounds and E), phosphomolybdic 
acid (compound B), and Zimmermann (C19-ketosteroids) 
reactions, The results the studies 
demonstrated that despite active oxidative metabolism, 
the glands perfused anaerobically (N2 plus TTC) secreted 
contralaterals perfused aerobically (95 percent 02/5 
percent C02), That this disparity output was due 
failure biosynthesis rather than release was shown the 
presence only minor amounts residual corticoids 
the perfused experimental 
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Descriptors: (*Radiological dosage, Body weight), 
(*Body weight, Radiological dosage), Whole body ir- 
radiation, Lethal dosage, Sublethal dosage, Dosimeters, 
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order explore the possibilities basing dosimetric 
technique the weight male albino mice 
radiation, the relation between changes and amount 

radiation was analyzed for each the first days after 
irradiation. linear relation was found between the percent- 
weight-change and the amount radiation over the lethal 
range each the postirradiation days, different constants 
being characteristic different days. was therefore 
possible develop formula for estimating dose from 
information concerning the day which given average 
percent weight change occurred, The relative error 
estimating dosage this manner was the order 
percent, though different for the various doses the 
several days, Additional data and analyses are given for 
doses within the sublethal and supralethal ranges, though 

appears that data within these ranges cannot subsumed 
under the formulae effective within the lethal 

(Author) 
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Descriptors: (*Adrenal cortex hormones, Fevers), 
(*Fevers, Adrenal cortex hormones), Corticosteroid 
agents, Adrenal glands, Stress (Physiology), Pituitary 
glands, Body temperature, Dogs, Blood chemistry. 


The effect acute hyperthermia adrenocortical 

function was studied measuring 17-hydroxycorticosteroids 
adrenal venous blood anesthetized dogs. Dogs immersed 
the shoulders 50C. water respond initially with 

minutes), marked (two-to seven-fold) increase adrenal 
corticoid output, and slight (10 percent) increase 
adrenal venous blood flow. When rectal temperature 

was attained, circulatory failure occurred and 
concomitant decrease adrenal corticoid output and 

venous blood flow Dogs subjected gradual 
increase body temperature had increased adrenal 17- 
hydroxycorticosteroid secretion the rectal temperature 
range 40C., but this stimulatory response subsided 
body temperature was further increased. Hypophysectomy 
abolished the adrenocortical response hyperthermia, 

thus showing that the increased secretory activity the 
adrenal cortex hyperthermia mediated via the pituitary 


PB-160 218 Div. 16, 
OTS Prices: $0.50 


Naval Medical Research Bethesda, Md. 
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(*Performance (Human), Flight simulators), (*Pilots, 
Drugs), Training devices, Models (Simulations), Behavior, 
Reaction (Psychology), Motor reaction, Test methods, 
Psychomotor 


Link Trainer performance, after ingestion whiskey, 

was tested two groups subjects. the four subjects 
the first group, one showed significant impairment 
performance with dosage ml, proof straight 
Bourbon whiskey. the second group, three six subjects 
showed impairment performance with 120 ml. 

proof straight Bourbon whiskey. Means improving 
methods testing and scoring are discussed, con- 
cluded that the Link Trainer can used measure the 
effect drugs upon the performance skilled task 

under certain conditions, However, used these studies 
the Link Trainer too insensitive, and the training 
subjects for its operation too time consuming, for its 
employment satisfactory laboratory 
(Author) 
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Glass, Colloids, 


The reaction small pieces polyethylene and lucite 
the subcutaneous tissues rats was studied intervals 


three months after insertion, Polyethylene was shown 
compare favorably respect minimum tissue reaction, 
with the well-tolerated lucite. series clotting times 
was performed polyethylene, paraffin, collodion and 
glass The clotting time polyethylene tubes was 
about twice long glass, and nearly long 
paraffin and collodion-lined tubes, These data are similar 
Hirschboeck's findings for lucite Clot retraction 
was found moderate and essentially similar poly- 
ethylene, paraffin and glass was slight absent 
collodion tubes, Capillary tubes polyethylene were 


shown repell water initially and then gradually attract 
water over period days height about one- 


half that glass tubes, Thus polyethylene follows 
Lampert's rule, which states that the effect surface 
delaying the coagulation blood proportional the ca- 
pacity that surface for repelling (Author) 
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The comparative rate loss carbon monoxide from 

the blood five men breathing air and oxygen, respec- 
tively, 2.5 atmospheres absolute pressure has been 
measured, The initial blood concentration was ap- 
proximately volumes per cent, and the period exposure 
each test gas was one hour. The advantage oxygen 
over air eliminating.CO from the body indicated 
the respective half-lives 1/2) which are and 19.8 
pointed out that the blood men breathing 
oxygen 2.5 atmospheres carries sufficient oxygen 
physical solution meet the needs the tissues, From 

therapeutic standpoint this immediate alleviation 
hypoxemia plus the secondary great increase the rate 

elimination should prevent many the incapac- 
itating sequelae which usually follow severe 
indicated how simple, inexpensive pressure chamber 
for administering this therapy could provided any 
hospital. Adaptation the Thunberg Respirator 
(Author) 


223 
OTS Prices: $1.00/MF $0.50 


Naval Medical Research Inst., Bethesda, Md. 
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Descriptors: (*Decompression sickness, Carbon 
dioxide), (*Carbon dioxide, Decompression sickness), 
Nitrogen, Oxygen, Mathematical analysis, Experimental 
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Following exposure pressure slightly more than 

atmospheres (absolute) for four hours, the rate 
elimination from the body has been measured man, over 
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Descriptors: (*Peritoneum, Purification), (*Alcohols, 
Toxicity), Blood diseases, Blood chemistry, Tissues 
(Biology), Excretion, Toxic tolerances, Lethal dosage, 


The technic using modified Tyrode's solution for 
treatment uremia due acute renal failure has been 
modified apply the treatment white rats receiving 
per cent methyl alcohol per kilogram body 
weight, untreated rats this dosage was found about 
LD90, Twenty-four out rats treated peritoneal 
lavage survived, Analysis for methyl alcohol showed 
average recovery from peritoneal washings per cent 
for the ten-hour period following oral The 
level methyl alcohol the brain tissue treated 

rats was 2.5 and untreated rats, 
Blood levels the untreated rats averaged 8.2 mg. per 
over 36-hour period, Peritoneal washings showed 

rapidly decreasing amount methyl alcohol during the 
first six hours and gradual decrease the following 
hours, Rats perfused without receiving methyl alcohol 
showed insignificant amount any oxidizable material 
which might give false reading for methyl alcohol. 

concluded that rats can protected against lethal doses 
methyl alcohol peritoneal lavage. (Author) 
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The effects 1.5 gr. and 3.0 gr. oral doses ipral 
sodium the psychomotor performance and circulatory 
physiology four trained subjects were tested. Measures 
performance were obtained while subjects flew 
standard Baker pattern and solved succession radio 
range problems the Link Measures pulse 
rate, blood pressure, and critical flicker frequency were 
obtained before ingestion ipral sodium placebo, 
minutes later, and after subject had performed the trainer. 
concluded that: (1) The Link trainer scored 
sufficiently sensitive reflect differences performance, 
provided efficient statistical designs are used, (2) Both 
increments and decrements performance will occur 
some subjects following ingestion ipral sodium, and 
these will consistent for particular subject. (3) Both 
increases and decreases variability performance will 
observed some subjects following ingestion ipral 
sodium, and these will consistent for particular 
subject. (4) Few, any, objective physiological effects 
ascribable ipral sodium will occur when single doses 

3.0 gr. less are (Author) 
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Observations the effect mechanical vibration the 
patellar reflex the cat confirm those previous in- 
vestigators that vibration produces 
However, this inhibition was found independent the 
autonomic nervous system, Evidence presented for the 
concept that mechanical vibration acts preempting the 
stretch reflex pathway. function frequency 
vibration, the inhibition appears between and cps, 
and fades out between 300 and 600 cps, with the apparatus 
used, The relation this phenomenon effects vibra- 
tion intense sound man discussed, (Author) 
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The experiments reported show that fatal shock can 
produced lower dosage levels histamine and potassium 
when these two substances are given the same time, 
Both guinea pigs (which are very susceptible histamine) 
and mice (which are markedly resistant) show this decrease 
resistance potassium when given conjunction 
with guinea pigs 0.7 g/kg. killed out 
animals percent; mg/kg. histamine gave mor- 
tality rate 17.5 percent animals out 40. When 
these substances were combined was toxic percent 

injection 0.65 g/kg. killed 136 animals 

percent; histamine when given the dosage level 

mg/kg. gave mortality rate 1.3 percent animal 
out 77, Here again when these substances were combined 
the mortality rate was increased, out 114 
percent Variations the amounts histamine, and 
potassium 409 mice and 162 guinea pigs, 
The relationship mortality the time each substance 
was injected was also studied mice, Glutathione, 
which has been shown protect against potassium, was 
tried against histamine-potassium Control 
animals which had received mg/kg, histamine and 
0.65 g/kg. KCl had mortality rate percent 

out mice; whereas those that had previously been 
injected with glutathione and then given the same 
histamine combination the controls gave mortality 
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Radiogallium (Ga72) citrate was administered five 
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drying, Histological techniques, Stress (Physiology), 
Surgery, Tissues (Biology), Dogs. 


Elongation resulting from variable longitudinal stress 

was measured series normal aortae and fresh and 
freeze-dried aortic grafts after periods implantation 
from one week one year. Fresh grafts show 
progressive loss elasticity, that elapsed time after 
implantation increases, the elasticity curves approach the 
curve fibrous tissue per se, This correlated with 
fibroplasia. These changes appear stabilize about 
six after operation, evidence muscle 
traction was seen, Freeze-dried grafts, both before and 
after implantation, give evidence muscle function. 
There loss elasticity, all tension ranges, after 
only one week implantation, There further slight 
progressive loss elasticity, until six weeks after im- 
plantation; this loss coincides with healing and fibrous 
replacement, However, there further loss elas- 
ticity for least one year after implantation. This agrees 
with the observation minimal peri-advential fibrosis, 
Therefore, the freeze-dried grafts after six weeks more 
implantation have elongation curves nearer normal 

than fresh grafts, This would have theoretical clinical 
advantages lessening the probability rupture 
aneurysm formation, (Author) 
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Sublethal dosage, Anoxia, Hemorrhage, Blood counts, 
Hematocrit, Bone marrow, Radiation injuries, Dogs, Rats. 


The depression erythropoiesis after sublethal doses 
X-ray (150 dogs and 200 rats) and its subsequent 
stimulation procedures that produce temporary anoxia 
bleeding before and after irradiation para-aminopro- 
piophenone (PAPP) was studied dogs and rats, 
Erythropoietic activity was measured reticulocyte 
counts, iron uptake, and hematocrits, The doses ra- 
diation used depressed erythropoiesis was expected, 
dogs and rats the bleeding shortly before after ir- 
radiation markedly increased the rate recovery 
erythropoiesis. Blood loss hours after irradiation had 
appreciable effect. The data indicates that recovery 
from injury the erythropoietic system can signi- 
ficantly accelerated, presumably release erythropoietic 
factors anoxia without obviously accelerating the re- 
covery other bone marrow elements, The stimulus 
appears lose its effectiveness within hours rats. 
(Author) 
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Diffusion respiration was studied anesthetized dogs, 

was shown that maintenance life the absence 
respiratory movements possible the dog under 
certain conditions, These conditions are fundamentally 

(a) open airway, (b) denitrogenation, (c) external 
source oxygen atmospheric pressure, Anuria 
accompanies diffusion respiration the absence anoxia, 
hypotension, central nervous system depression, hyper- 
carbia, and respiratory acidosis. This anuria prevented 
renal denervation, Diffusion respiration accompanied 
fall cardiac output, with stable blood pressure 
and normal constant heart rate. (Author) 
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The aortic wall has electric potential difference with 

the aortic intima normally negative the respect the 
the normal Injury can vary destroy this 
normal potential, the intima often becoming highly positive 
with respect the Fresh and freeze-dried 
grafts have basic electrical differences: (a) Before 
implantation, all fresh grafts have P.D, This may may 
not injury potential depending trauma, time and 
temperature, After implantation, the fresh graft 
has many repeated peaks potential, the magnitude and 
polarity which may correlated with thrombosis. 

(b) The freeze-dried graft has electrical potential 
difference after reconstitution physiological saline. 

After implantation shown the freeze-dried 
graft until days after operation, when very low 

normal polarity develops. injury potentials have 

been found, Mathematical analysis the data indicate that 
the freeze-dried graft reacts relatively little with its 
recipient aorta, while the fresh graft does react with the 
recipient aorta and both inter-react with the surrounding 
tissue. The measured seem result the 
dynamic interplay between the EMF's the recipient aorta, 
the graft and the surrounding tissue, (Author) 
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The protection afforded various uniforms against 
the intense thermal radiation associated with nuclear 
weapons, using rat skin control was investigated. 
The temperature histories irradiated rat skin were 
measured anesthetized rats, uncovered well 


2 
4 
: 
| 


66€ 


09T-dd 


polissejoun 


TOOWN 


£3 
a 
a 


Descriptors: (*Strategic warfare, Simulation), (*Armed 
forces operations, Game theory), (*Computers, Simu- 
lation), Oerations research, Feasibility studies, Decision 


making, Programming languages, Programming(Computers), 


Probability, Communication theory, Military tactics, 
Input-output devices, Computer storage devices, Targets, 
Weapons, Ordnance, 


Military planners need techniques that may used 

test new ideas for Army equipment, organizations, tactics, 
and doctrine early the developmental cycle, prior 
substantial investments prototype equipment re- 
organization retraining. The development the 
CARMONETTE model was therefore undertaken provide 
method for testing these ideas operationally en- 
vironment simulated combat, The CARMONETTE 
development program began with feasibility study 
which somewhat simpler model combat was programed 
for the ERA 1101 computer, This study, though limited 
scope, indicated that the computer-played combat sim- 
ulation had considerable promise tool for military 
operations research, The success the feasibility study 
led decision produce much more sophisticated 
model that could used not only test new ideas, 
described above, but also measure the combat potential 
present and proposed company-level units and use 

the data thus obtained input for higher-level war-gaming 
studies, 
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The aim the research present means 

coding tables improved and expanded system organ- 
izing information descriptive factors bearing military 
operations for use research, Several environmental 
coding handbooks and lists environmental factors 
pertinent military activities have been prepared the 
past. Cross correlations between environmental and/or 
operational factors and the effects they induce have been 
limited effectiveness because the lists factors con- 
sidered have been the interests keeping 
the study simple, reducing the number measurements 

observations, because appropriate scales 
measurement did not exist, the tendency has been give 
most attention the simple environment-and-response 
relation and comparatively little more complex relations 
such that the mission-environment-organization- 
tactics-response combination, 
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the evaluation fragmentation-weapon effectiveness 
against targets the ground important able 
estimate the amount cover afforded the targets 
terrain, This cover depends not only the nature the 
terrain, but also the height burst the fragmenting 
weapon, the size the target, and the distance the 
target from the this study the amount cover 
provided terrain was expressed ground-cover 
function, which estimates the expected fraction target 
that exposed fragments from burst. simple 
theory ground-cover functions was developed; and two 
applications the theory, the cover provided represen- 
tative open fields and that provided forests, were inves- 
tigated. consideration was given this study large 
fluctuations terrain, such hills and valleys, since the 
effect produced fragmenting weapon generally 
restricted small Instead, the objective was 
investigate the effect weapon effectiveness small 
terrain variations and other obstacles fragment travel. 
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Variations warning time have marked effect the 
size the area that can served one shelter when the 
percentage persons capable reaching the shelter 
held Before shelter program designed for 
any area, additional data are needed concerning the rates 
emptying different types and heights buildings, the 
rates movement streets with varying degrees 
crowding, and the distribution the population among the 
various types and heights building. residential- 
shelter district containing acres the maximum size 
that will allow virtually 100% the population reach 
the shelter the warning time min. some com- 
mercial districts impossible empty all buildings 

the given warning time. This means that the shelters 
are located outside existing buildings some persons 
will unable reach residential district one 
entrance unit for each 550 persons the minimum required 
allow all persons enter the shelters; one entrance 
unit for each 250 persons required avoid the formation 
queue. Approximately 400 shelters varying in- 
dividual capacity from 650 9,000 persons required 
provide shelter for all residents Washington, 
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has been determined that the phenomenon glass 
discoloration ionizing radiation can used for quan- 
titative measurements gamma X-ray Numerous 
glasses were investigated and Corning Vycor glass was 
found have suitable characteristics cover the dose 
range 500 million roentgens. used the form 
rods 3/8-inch diameter and lengths 1/4, and 
inches, The optical density measured through the axial 
length proportional the incident dose. The energy 
response flat above 150 KEV when exposed aluminum 
tube holders primarily designed for physical protection, 
The most serious source error caused the ex- 
ponential time-fading the induced discoloration which 
must considered the calibration, Complete bleaching 
after exposure acquired heating the dosimeter 400 
degrees thus permitting its reuse. These dosimeters 
have been used for gamma ray dose surveys the labo- 
ratory and the field atom bomb tests, The method 
has proved simple, economical, and rugged, with 
accuracy about percent. (Author) 
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The report represents research performed the field 

initiation and growth detonation explosives and 
propellants; prime area interest involves the study 

initiation mechanisms explosive system that 
capable undergoing either high-order detonation 
low-velocity reaction result multiple low amplitude 
shocks that may occur propellants result com- 
bustion Current emphasis placed the low- 
order Experimental studies this area are 
directed toward description this phenomenon terms 
the initial state the explosive, the character the 
initial stimulus, and subsequent interactions occurring 
the system, (Author) 
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The report concerns research conducted the field 
initiation and growth detonation explosives and propel- 
lants with particular emphasis placed reactions resulting 
from initiation low-amplitude shocks, These reactions 
have been referred low-velocity detonation; although 
such reactions are about destructive the better 
understood hydrodynamic-thermodynamic detonation, 
considerably less known about them, The area imme- 
diate interest the study the behavior liquid 
explosive during the period between the application the 
initial shock and subsequent reactions, (Author) 
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Quarry operators often find advantageous fire 
multiple hole blasts with time delays between each hole. 
This practice, blaster's parlance, known ripple 
firing. One effect time delays between shots multi- 
ple hole blast impart the seismic signal perio- 
dicity which invites analysis Fourier techniques. This 
paper investigates the effect delay time and number 
delays the spectra ripple-fired (Author) 
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New semiconductor phenomena and circuit approaches for 
extending the range functions available integrated 
circuits were investigated. The work was divided into 
six specific tasks; gaAs emission technology, light multi- 
plexing, piezoelectric effects semiconductors, thermal 
oscillators, silicon adaptive elements, and sampled-data 
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simple apparatus consisting mercury lamp, 
photocell, filter and galvanometer affords rapid method 
for measuring the relative luminosities solid fluorescent 
group fluorescent fabrics used visual 
communications were investigated with this equipment 

and their luminosities were found differ much 
100 per was shown that the effects prolonged 

irradiation, backings, and special manufacturing 
processes the luminosities the fluorescent fabrics 
could readily measured the Luminosities 
obtained this method showed agreement per 
cent with luminosities obtained more precise spectro- 
photometric measurements, The results were reproducible 
within per cent. (Author) 
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radiation black body introduced for the measurement 
total radiated heat output from irregular bodies, For 

the actual construction black body radiometer, special 
thermoelectric surface receivers. were designed and built. 
Their essential characteristics are: stability against air 
movement obtained without shields windows; stability 
against thermal disturbances; and, rapid response combined 
with rugged Although the instrument 


specifically developed for continuous recording radiant 
heat loss and average skin temperature studies 
reflex temperature control the human body, the general 
principle the black body radiometer, the special 
design the receiver, may have other applications, 
physics, meteorology, 
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Contents: 

Low-energy nuclear physics 

Elementary particle physics and field theory 
High-energy limits, Regge poles and cuts, 

and dispersion relations 

Symmetry properties strong interactions 
Weak interactions 

Plasma physics 

Solid-state physics 

Astrophysics 

General relativity 

Interaction between theoretical and experimental 
physics 

Computers theoretical physics research, 
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Addition theorems are described for spherical vector 
wave functions, under both rotations and translations 

the coordinate system. These functions are the 
characteristic solutions spherical coordinates the 
vector wave equation, such occurs electromagnetic 
problems, The vector wave function addition theorems 
are based corresponding theorems for the spherical 
scalar wave functions, The latter are reviewed, and 
discussion the coefficients (Author) 
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The report discusses information retrieval application 
characterized the process incorporating new in- 
formation into the data base the information re- 
trieved, For some classes retrieval problems, the 
incorporation new retrievable information into system 
rather difficult and has not yet received very much 
attention, The problem characterized and specifications 
what can accomplished such problems achieve 
implementation the end one two years are 
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The impetus for using the Growing Tree structure 
stratagem for efficient descriptor language translation 
stems from recent attempts program computers for 
problems that require intelligence for their solution 
humans, these programs the entire structure data 
evolves the course processing. Thus, necessary 
have the program construct its own data structure 
dynamically. major objective the work presented 
this paper facilitate communication, with computer 
that applied information storage and retrieval problems 
and generally simulation cognitive processes, For 
efficient operation such computer, seems that 
one should able drop the information-carrying items 
into automated file and then later able recall them 
name, Such process desirable for variety 


applications where the items dropped may the routines 
that compose program library that constitute the 
data belonging documentation file. 
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general outline presented the development arc- 
imaging and other high radiant flux sources for the lab- 
oratory study the effects that high thermal radiation 
fluxes from atomic bomb explosions have upon various 
materials, The following devices are discussed: (1) 
dual with paraboloidal re- 
flectors; (2) 24-in, furnace with ellipsoidal 
reflector; (3) laboratory thermal mechanism which pro- 
duces pulse equivalent the thermal release nu- 
clear detonation; (4) dual 36-in, paraboloidal 
pulse furnace with shutter and drive mechanism; (5) 
wide area tungsten lamp source; (6) double ellipsoidal 
image furnace; (7) imaging 
furnace; (8) the Carl Zeiss retinal lesion source; and 

(9) proposed retinal burn furnace, 
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simple device for producing retinal burns has been 
Its advantages are that can irradiate very 
large retinal areas, gives uniform irradiance over that 
area, and makes optimal use whichever radiation 
source used with it, The device consists large 
lens mirror placed form real image the 
radiation source, The eye exposed located with 
its cornea this real image, and the eye lens, 
necessary with the aid auxiliary lens, focuses 
image the large lens mirror itself upon the retina, 
(Author) 
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systemic complexity are employed order emergent 
systems within total domain that everywhere conformal 
with respect the utilization selective (or adaptive- 
control) processes for the attainment viable organi- 
zation and characteristic response, The resulting classi- 
fication unitary hierarchy incorporating 

(a) inorganic, (b) organic, and (c) conceptual systems-- 

is, first all, suggestive further taxonomic refinement 
that will require the formulation continuous measure 
systemic more significant development, 
however, this taxonomy leads conceptualization 
normative-theoretic approach behavioral inquiry 
highly promising complement the traditional objective- 
theoretic both projects--taxonomic refinement 
and theoretical reorientation--are carried forward 
iterative process, felt that unitary format for 
general systems analysis can ensue fundamental 
rationale for the behavioral sciences, (Author) 
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The search files the Patent Office provide 
carefully organized collection which contains the distilled 
essence our technical know-how each stage evolu- 
tion including each new development every field. 
However, instead being used search for technical 
information, the files are primarily used resolve legal 
questions invention, Although considerable number 
knowledgeable research scientists and development 
engineers use the files constantly for technical informa- 
tion center, this use should vastly enlarged. Foreign 
countries, especially those behind the iron curtain, use 
their patent files much greater extent technical 
information sources, The classification the 
search files more sophisticated, comprehensive and 
detailed, and has more professional effort devoted its 
creation and maintence, than any other known system. The 
United States cannot afford waste this major resource; 
its availability must increased, and our scientists and 
engineers must trained use it. Tests should made 
determine its applicability all literature the field 
applied technology. (Author) 
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study was made describe detail the search pro- 
cedures used reference librarians, The basic proce- 
dure was present search problem reference 
librarian and then record detail his search techniques, 
heuristic analysis was made the observations, The 
result the analysis flow chart with almost enough 
precision that computer program could written 
directly from the charts. The flow charts lack accurate 
numerical values for some parameters and not account 
for procedures which may have been omitted the librar- 
ians, One the most encouraging findings the study 

that human search behavior quite regular, However, 
there are several particular inconsistencies, 
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The study investigated various relationships between 
logical aspects information retrieval (such item 
representation and relevancy) and physical aspects (such 
indexing structures and procedures for reorganization), 
Specifically, the study included: (1) operating library 
statistics activity, (2) search strategy protocols 
reference librarians, (3) procedures for file reorganization, 
(4) procedures for word association and file conversion, 
and (5) the measurement file information and associated 
file The search strategy protocols demon- 
strated the extent which reference librarians follow 
relatively well-defined heuristics, which can applied 

not only mechanical searching but training library 
personnel well. The procedures for file reorganization 
were programmed and tested sufficiently demonstrate 
effective capability for adjustment environment, The 
word association concepts were flow charted and conversion 
procedures developed for application the tape files 
the Defense Documentation Center. The mathematics for 
measuring information from file, particularly terms 
relationship relevancy, error, and index structure, 
was defined, (Author). 
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modified slightly permit grammars the type described 
this paper, objections against the theory such 
grammar can met, this point can shown, there 
need introduce transformational rules into generative 
grammars natural 
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Radiation chemistry 
Radiation effects 


Radiation injuries 


Radiation measurement 
systems 

Radio interference 

Radioactive waste 

Radiofrequency power 

Radiological dosage 

Radiometers 

Reaction kinetics 

Research program 
administration 


Respiration 
Retina 


Rocket propellants 
Salmonella 
Scattering 
Scientific personnel 
Scientific research 
Sea water 


Seismic waves 
Semiconductor devices 


Semiconductors 


Shelters 
Ships 


Shock (Mechanics) 
Shock (Pathology) 
Skin 


Soil mechanics 
Special functions 


Special functions 
Mathematical) 


Stars 

Storage 

Strategic warfare 
Symposia 

Synchros 

Systems engineering 
Tactical warfare 


Targets 

Terpenes 

Terrain 

Thermal radiation 


Thin films (Storage devices) 


Titanium compounds 
Toxic tolerances 
Transients 
Transplantation 


Transponders 
Vaccines 
Vibration 

Visual perception 
Water waves 
Word association 


Number 


PB-160 127 
PB-160 229 
961 
PB-166 212 
218 
PB-160 225 
PB-160 185 
PB-166 240 
PB-160 221 
PB-166 215 
PB-160 199 
239 
PB-166 219 
PB-166 220 
PB-160 222 
462 
755 
AD-422 374 
PB-166 194 
PB-166 190 
061 
PB-160 134 
AD-442 440 
PB-166 231 
PB-160 
270 
PB-166 271 
PB-166 272 
PB-166 215 
PB-160 240 
PB-160 414 
PB-166 275 
249 
PB-166 261 


PB-160 174 
PB-166 255 
AD-402 233 
AD-406 882 
PB-160 195 
PB-160 208 
079 


229 
238 
AD-432 462 
PB-160 416 
PB-166 275 
PB-166 274 
213 
PB-160 202 
PB-166 266 
AD-402 236 
PB-181 
PB-166 269 
PB-166 315 
AD-424 961 
817 
AD-410 919 
573 


AD-427 141 
PB-166 320 


283 
PB-160 187 


360 


PB-166 283 
PB-166 265 


PB-166 266 
AD-441 353 
PB-166 287 
012 
PB-166 190 
312 
AD-297 176 
PB-166 321 
PB-166 322 
PB-166 319 
236 
PB-166 319 
PB-166 260 
PB-166 273 
084 
PB-166 245 
PB-160 239 
263 
PB-160 398 
PB-160 399 
PB-160 438 
817 
202 
PB-160 231 
PB-160 191 
794 
195 


S-14 
S-16 
S-12 S-5 
S-19 S-12 
S-21 S-24 
S-26 S-20 
S-15 S-24 
S-14 S-16 S-22 
S-13 S-26 S-7 
S-15 S-31 S-25 
S-15 S-14 S-4 
S-14 S-30 S-1 
S-21 S-26 S-20 
S-7 S-27 
S-4 S-28 S-8 
S-5 S-2 S-5 
S-15 
S-18 
S-6 
S-10 
S-14 
S-16 S-19 
S-14 S-5 S-17 
S-30 
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U.S. DEPARTMENT COMMERCE FIELD OFFICES 
SERVE THE BUSINESS COMMUNITY 


The Department Commerce maintains Field Offices enable the business community 
avail itself locally Government facilities designed promote commerce. Working closely with 
various units the Department and, when necessary, with other Government agencies, the Field 
Offices provide business services manufacturers, wholesalers, retailers, trade publications, trade 
associations, advertising agencies, research groups, financial institutions, and exporters and importers. 

Experienced personnel will gladly assist the solution specific problems, explain the scope 
and meaning regulations administered the Department, and provide practical assistance the 
broad field domestic and foreign commerce. Offices act official sales agents the Super- 
intendent Documents, and maintain extensive business reference library containing periodicals, 


directories, publications and reports from official well private sources. 
Among the many services which businessmen have found value are: 


GENERAL 

Management and business aids 

Establishing new business 

BASIC ECONOMIC DATA 

Census data with national and often State and 
regional breakdowns, manufacturing wholesal- 
ing, retailing, service industries, employment and 
unemployment, population, housing, agriculture 
Basic records national income and product, 
regional trends, balance payments, foreign aid 
MARKETING AND DISTRIBUTION 

Development and maintenance markets 

Distribution channels, facilities and services 

Marketing and distribution statistics 


COOPERATIVE OFFICES 


PRODUCTION 

Modernization plant processes and other tech- 
nological aids 

Development new products 

Government-owned patents for free license 

Commodity standards 


FOREIGN TRADE AND INVESTMENT 

Tariff and exchange regulations 

Import and export quotas, licensing regulations 
Statistics imports and exports 

Investment and trade opportunities abroad 

Economic conditions foreign countries 


make the services the Department Commerce more widely available, agreements 
have been entered into with more than 750 Chambers Commerce, Manufacturers Associations, 
and similar business groups under which these organizations have become official Cooperative Offices 


the Department. 


specific information not hand the Cooperative Office, your problem 


will referred the nearest Departmental field office. 
Department Field Offices 


Albuquerque, N. Mex., 87101, U.S. Courthouse. 247-0311. 

Anchorage, Alaska, 99501, Room 306, Loussac-Sogn Building. Phone: BR 
2-9611. 

Atlanta, Ga., 30303, 75 Forsyth St., N.W. JAckson 2-4121. 

Baltimore, Md., 21202, 305 U.S. Customhouse, Gay and Lombard Streets. 
Phone: PLaza 2-8460. 

Birmingham, Ala., 35203, Title Bldg., 2030 Third Ave., North. Phone: 325- 
3131. 

Boston, Mass., 02110, Room 230, 80 Federal Street. CApitol 3-2312. 

Buffalo, N.Y., 14203, 504 Federal Building, 117 Ellicott Street. Phone: 842- 
3208. 

Charleston, S.C., 29401, No. 4, North Atlantic Wharf. Phone: 722-6551. 

Charleston, W. Va., 25301, 3002 New Federal Office Building, 500 Quarrier 
Street. Phone: 343-6196. 

Cheyenne, Wyo., 82001, 207 Majestic Bldg., 16th & Capitol Ave. Phone: 634- 
$920. 


Chicago, I1l., 60606, Room 1302, 226 West Jackson Blvd. 828-4400. 

Cincinnati, Ohio, 45202, 8028 Federal Office Building, 550 Main Street. Phone: 
381-2200. 

Cleveland, Ohio, 44101, 4th Floor, Federal Reserve Bank Bldg., East 6th St. 
& Superior Ave. 241-7900. 

Dallas, Tex., 75202, Room 1200, 1114 Commerce Street. Riverside 9-3287. 

Denver, Colo., 80202, 142 New Custom House, 19th & Stout Street. Phone: 
297-3246. 

Des Moines, Iowa, 50309, 1216 Paramount Building, 509 Grand Avenue. Phone: 
284-4222. 

Detroit, Mich., 48226, 445 Federal Bldg. 226-6088. 

Greensboro, N.C., 27402, Room 407,.U.S. Post Office Building. 273-8234. 

Hartford, Conn., 06103, 18 Asylum St. Phone: 244-3530. 

Honolulu, Hawaii, 96813, 202 International Savings Bldg., 1022 Bethel Street. 
Phone: 588667. 

Houston, Tex., 77002, 5102 Federal Bidg., 515 Rusk Ave. CA 8-0611. 

Jacksonville, Fla., 32202, 512 Greenleaf Building, 208 Laura Street. ELgin 
4-7111. 

Kansas City, Mo., 64106,.Room 2011, 911 Walnut Street. BAltimore 1-7000. 


Los Angeles, Calif., 90015, Room 450, Western Pacific Building, 1031 
Broadway. 688-2830. 

Memphis, Tenn., 38103, 345 Federal Office Building, 167 N. Main Street. 
Phone: 534-3214. 

Miamt, Fla., 33130, 1628 Federal Office Bldg., 51S.W. First Avenue. Phone; 
350-5267. 

— Wis., 53203, Straus Bidg., 238 W. Wisconsin Avenue. Phone: BR 

- 8600. 

Minneapolis, Minn., 55401, Room 304, Federal Bldg., 110 South Fourth Street. 
Phone; 334-2133. 

New Orleans, La., 70130, 1508 Masonic Temple Bldg., 333 St. Charles Avenue. 
Phone: 527-6546. 

New York, N.Y. 10001, 61st Fl., Empire State Bldg., 350 Fifth Avenue. LOng- 
acre 3-3377. 

Philadelphia, Pa., 19107, Jefferson Building, Chestnut Street. WAlnut 
3-2400. 

Phoenix, Ariz., 85025, New Federal Bldg., 230N. First Avenue. Phone: 261- 
3285. 

Pittsburgh, Pa., 15222, 1030 Park Bldg., 355 Fifth Avenue. Phone: 644-2850. 

— nd, Oreg., 97204, 217 Old U.S. Courthouse, 520 S.W. Morrison Street. 

Reno, Nev., 89502, 1479 Welle Avenue. Phone: FA 2-7133. 

Richmond, Va., 23240, 2105 Federal Building, 400 North 8th Street. Phone: 
649-3611. 

St. Louis, Mo., 63103, 2511 Federal Street. MAin 2-4243. 

Salt Lake City, Utah, 84111, 3235 Federal Building, 125 South State Street. 

San Francisco, Calif., 94102, Federal Building, 450 Golden Gate Avenue. 
Phone: 556-5864. 

Santurce, Puerto Rico, 00907, Room 628, 605 Condado Avenue. Phone: 723- 


4640. 

Savannah, Ga., 31402, 235 U.S. Courthouse end Post Office 125-29 Bull 
Street. 2-4755. 

Seattle, Wash., 98104, 809 Federal Office 909 First Avenue. MUtual 
2-3300. 
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